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 Much of the research on metacognition in human factors has focused on 
prescriptive, normative strategy training.  That is, many researchers have concentrated 
their efforts on finding ways to improve system users’ prediction, planning, monitoring 
and evaluation strategies for tasks.  However little research has focused on the strategies 
and heuristics users employ on their own to make usability predictions.  Understanding 
usability prediction methods is critical because users’ predictions inform their 
expectations about whether they will make errors using a product, how much effort they 
will need to expend to be successful in using the product, whether they can perform two 
tasks successfully at the same time, whether the costs of learning to use a device are 
worth the benefits of using it, which tools will assist in accomplishing goals and which 
tools will make performing the same task more difficult.  The following study aims to 
identify the specific strategies people use to make usability predictions about product 
designs. From these strategies a set of guidelines, for designers who wish to ensure users’ 
expectations meet post hoc usability assessments, were proposed. The study was 
completed in two phases.   
 
 During the first phase of this study, prediction strategies were elicited by 1) asking 
participants to make routine product usability judgments, from which implicit strategies 
can be inferred, and by 2) using explicit free-response methods.  Judgments were 
analyzed using multi-dimensional scaling (MDS) methods to establish the number of 
dimensions that are implicitly used to predict usability. Subject matter experts (SMEs) 
coded free-response strategies using coding schemes developed in a pilot study.  SMEs 
will also matched user strategies to formal, professional usability standards. The outcome 
of Phase 1 was usability taxonomy for classifying usability strategies that includes both 
expert and user language.  The procedure was repeated with three different product 
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design classes to determine how strategies differ as a function of the to-be-judged 
product. 
 
 During the second phase of the study, a new group of participants rated specific 
usability attributes of designs to validate the strategies collected from users’ free-
responses in Phase 1.  Attributes were selected based on the strategies discovered in 
Phase 1.  These usability attribute ratings helped to inform interpretations of the 
dimensions of the MDS model generated in Phase 1 and provided input into defining the 
usability attributes that influenced usability predictions.   
 
 Results of this study reveal that the type design class participants evaluated had a 
significant effect on the type of strategy participants used to make their a priori usability 
assessments (UAs).  Participants reported using “complexity” or “organization” most 
often to predict the usability of cookbooks.  Participants reported using “mental 
simulation” or “typicality/familiarity” most often for predicting the usability of drinking 
glasses.  Participants reported using “complexity,” “organization,” and to a lesser extent 
“typicality/familiarity,” and “mental simulation” as strategies for predicting the usability 
of cooktops.  MDS methods were used to uncover the underlying dimension of the UA 
space.  For drinking glasses, the “fanciness” and “holdability” were associated with UAs.  
For cooktops, “the number of controls” and whether participants believed “it was easy to 
understand how each burner was controlled” were associated with making UAs.  And for 
cookbooks, “the length of the instructions” and “poor contrast of the text with the 
background” were associated with UAs.  Overall, there is evidence that at least some 
participants in Phase 2 used terminology that was consistent with the terminology people 
used to describe the designs during Phase 1 and that these were congruent with the 
uncovered strategies.   
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Chapter 1  
Introduction  
 
The Importance of Understanding Intuitive Usability Prediction Strategies 
Apple iPad or a Window’s Surface? Highway or side roads? Google satellite map 
view or street view?  Frequently, people find themselves in the position of making 
predictions about the difficulty of using a product or performing task without the benefit 
of previous experience.  Predicting how hard or easy a product will be to use, or how 
difficult a task will be to perform, is fundamental to an individual’s ability to function in 
a physical and digital world.  People need to be able to predict whether they are capable, 
mentally or physically, of performing a task or using an object.  They need to predict 
whether they can perform two tasks at the same time.  They need to predict which tasks 
will require all of their mental or physical resources and which tasks will spare resources 
to accommodate unexpected events. Most research to date has emphasized the accuracy 
of these types of predictions (M. S. Cohen, Freeman, Thompson, Zsambok, & Klein, 
1997; M. S. Cohen, Freeman, & Wolf, 1996), including examining uncertainty in 
decision making  (Dong & Hayes, 2012; Means, Salas, Crandall, Jacobs, & Owen, 1993), 
studying situation awareness (Endsley & Robertson, 2000), and investigating learning 
and instruction (Fiore & Vogel-Walcutt, 2010; Helsdingen, van den Bosch, van Gog, & 
van Merriënboer, 2010).  However relatively little research has focused on how 
individuals make initial usability predictions about how easy a product is to use, prior to 
using it. The purpose of the current research is to identify strategies used by consumers to 
make usability predictions.  It is important to explore how users make usability 
predictions given the variety of problems that can occur when users’ ease-of-use 
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expectations are not calibrated with actual, experienced usability. 
Consumers who overestimate the predicted usability of a product are less satisfied 
with the product after using it than those who underestimate the predicted usability 
(Anderson, 1973).  Mismatches between predicted and experienced usability may lead to 
increases in product returns or decreases in customer loyalty.  Donald Norman has 
strongly criticized designs that inappropriately disguise their complexity stating that 
Apple is one of the biggest offenders.  With fonts that need to be enlarged to be readable 
and undo hidden “buttons”, Apple’s products are often deceivingly complex to use.  
Norman proclaims that Apple products, by being touted as easiest-to-use in the past, set 
users up for failures (Norman & Tognazzini, 2016).  
 Users avoid technology that they believe will be difficult-to-use.  Davis found that 
ease-of-use expectancies had a “small but significant effect” on users’ acceptance of new 
technology (Davis, Bagozzi, & Warshaw, 1989).  The consequence is that products that 
may be more efficient, more reliable and in the end easier-to-use may be overlooked 
because of preconceptions.  
 Students believe images in educational texts, even if they are purely decorative, 
make texts easier to learn (Jaeger & Wiley, 2014).  Students also do not correctly identify 
material that will take more time to learn (Son & Metcalfe, 2000).  These misjudgments 
lead to incorrect allocation of study time and incorrect evaluation of a student’s own 
comprehension.  While the previous examples can lead to substandard outcomes, there 
are many environments in which mismatches or inaccuracies in predicted ease-of-use 
have much higher risks and the possibility of detrimental outcomes.   
 Drivers routinely underestimate the difficulty of performing cognitive tasks while 
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driving.  Drivers often do not allow for increased stopping times that might be required 
due to increased cognitive load, reaction times, attentional factors or signal interference 
(W. J. Horrey & Lesch, 2009; William J. Horrey, Simons, Buschmann, & Zinter, 2006).  
Drivers consistently start phone conversations, lean down to pick up dropped items and 
change navigation programs without regard to narrowing roads, traffic lights or other 
increased demands of driving.  These findings support the hypothesis that drivers 
wrongly predict the added difficulty of performing tasks simultaneously (William J. 
Horrey, Lesch, & Garabet, 2009).  This line of research is often referred to as “hazard 
perception” (Deery, 2000).  Finley and colleagues hypothesize that people do not make 
good in-the-moment metacognitive judgments or “strategic plans based on the 
judgments” because the resources needed to do so are not available due to performance of 
the primary task (i.e., driving) (Finley, Benjamin, & McCarley, 2014).  Less experienced 
drivers overestimate their driving ability and underestimate their level of risk while 
driving which may lead to more accidents (Deery, 2000). These incorrect estimations can 
lead to drivers’ inability to effectively allocate resources for challenging driving tasks.   
 While the importance of understanding these situations cannot be overstated, in 
most cases people who are predicting the usability of products do not have the burden of 
making predictions while performing concurrent tasks. They should be able to devote 
large amounts of mental resources to making predictions.  They are not typically sharing 
or fighting for resources being used for other tasks. We might expect that people could 
make more accurate predictions under the normal constraints of product usability 
predictions than under the constraints of multitasking while driving. Nevertheless 
consumers’ judgments remain constrained by their motivation to make accurate 
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predictions about product usability. 
 Less-experienced surgeons are over-confident in decisions, are less likely to “self-
criticize” their own knowledge and decisions, and are not as good at identifying 
limitations of laparoscopy compared with more-experienced surgeons.  Greater 
experience may lead to better recognition of one’s own limitations and more efficient 
signal recognition (Dominguez, 2001).  Kruger and Dunning (1999) emphasized that 
people are not good judges of their own expertise nor do they realize the mistakes they 
make (Kruger & Dunning, 1999).  This could lead to difficulties in predicting success or 
ease-of-use when needing to consider one’s own skills as well or assessing one’s own 
past performance.  
 While there is some indication over multiple performance domains that a person’s 
usability predictions have implications for long-term performance, there is little 
information about which strategies lead to these judgments.  Strategies for a predicting 
usability may rely on a user’s initial emotional responses to the design, “usability 
attribution to design features, metacognitive behaviors such as planning and evaluating, 
or exemplar-based strategies,” (Sublette, Carswell, Lee, & Kent, 2016).  Examples of 
strategies include: naïve realism (Smallman & John, 2005), anxiety about using the 
product,  looking at the number of items in the design, considering the number of steps to 
perform a task with the design, mentally performing the task, remembering a similar task 
or design, considering one’s own expertise at performing similar tasks, or considering 
one’s own ability to perform new tasks generally.  No coherent body of literature 
explores the differences in strategies people may use across product types or compares 
the strategies people claim to use to those strategies people use implicitly.   Nevertheless, 
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it is important to consider the research outcomes and approaches that have been used to 
study prediction strategies more generally in order to help guide research in this area. 
The Importance of Metacognition Research in the Study of Prediction 
 
 An area of study that is relevant to predictions and how people make them is the 
study of metacognition. Definitions of metacognition, such as those presented by Flavell, 
Jacobs, Paris and Brown, speak to the importance of including prediction and strategy 
choice as metacognitive processes (Brown & DeLoache, 1978; Flavell, 1979; Jacobs & 
Paris, 1987; Paris, Lipson, & Wixson, 1983).  These differ from earlier definitions that 
referred to metacognition only as an assessment of one’s own knowledge (Flavell, 1976).  
This is important because the strategies that people employ to make usability predictions 
depend on metacognitive processes such as a person’s assessment of their own domain 
knowledge, assessment of previous performance, and general beliefs about performance 
and cognition (Sublette, Carswell, & Seidelman, 2012; Sublette, Carswell, Seidelman, 
Lee, & Seales, 2013; Sublette, Carswell, Seidelman, Seales, & Clarke, 2011).  While 
general metacognition constructs have not traditionally been applied to strategy choice 
for predicting ease-of-use in products, they could nonetheless inform the current research 
by identifying fruitful methodological and conceptual approaches to understanding 
related issues. 
 Metacognition research often seeks to broaden or narrow the scope of the definition 
of metacognition, study the development of metacognition, determine subordinate and 
superordinate functions, and to draw the line between cognition and metacognition.  
Many of the first attempts to define metacognition were conducted by scholars in 
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education and developmental psychology.  John Flavell’s work in developmental 
psychology led to seminal work in metacognition theory.  Declaring that metacognition 
was composed of more than just “knowing what you know,” Flavell proposed a new 
model of metacognition.   Flavell’s model posited “cognitive monitoring” as a 
metacognitive process. Based on the model, cognitive monitoring comprises 
“metacognitive knowledge, metacognitive experiences, goals and tasks, and actions or 
strategies” (Flavell, 1979).  Others have made distinctions between types of 
metacognitive knowledge (declarative, procedural and conditional).  Declarative and 
procedural metacognitive knowledge examine the questions of which strategy to use and 
how these strategies should be applied.  Conditional knowledge is the knowledge of when 
to apply these strategies and why specific strategies are chosen over others in specific 
contexts (Bruner, 1972; Lorch, Lorch, & Klusewitz, 1993; Paris et al., 1983; Tulving, 
1985).  Later models of metacognition included processes and strategies for planning, 
monitoring and evaluation of cognition and performance (Jacobs & Paris, 1987).   And 
Brown added that the metacognition umbrella should also include the regulation of 
cognitive and metacognitive processes (Brown, 1978).  While other researchers have put 
forth different definitions (Nelson, 1996), many researchers still rely heavily on the 
earlier definitions of metacognition.   
 Metacognitive knowledge most relevantly refers to a person’s beliefs about the 
elements that influence goal achievement.  Metacognitive knowledge also comprises a 
person’s belief about how people process information, how factors inherent in tasks 
affect performance, and the strategies used to monitor both (Flavell, 1979).  This 
knowledge is not necessarily correct and can lead to inaccurate assessments or 
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predictions.  For example, people may believe they have better reasoning skills than 
others (Kraiger, Ford, & Salas, 1993).  They may believe that more “white space” makes 
a design easier to use (Sublette et al., 2013; Sublette et al., 2011).  And they may choose 
strategies for predicting ease of use based on these beliefs about themselves and the task 
(Sublette et al., 2012).  
Challenges and Approaches to Studying Metacognition 
 
 Metacognition, because of the number of processes it encompasses, is traditionally 
difficult to study.  In 2006, in the initial issue of Metacognition and Learning, Veenman 
and colleagues argued for the specific need to find ways to study its relationship to 
learning.  Veenman recognized that it is often hard to “disentangle” metacognitive 
processes from cognitive processes and it is even more difficult to identify which process 
comes first.  Because most techniques only hope to capture what is actually happening, 
Veenman asserted that researchers need to find ways in which to better study these 
metacognitive processes (Veenman, Van Hout-Wolters, & Afflerbach, 2006).  
Objectively quantifying metacognition is important because it can allow researchers to 
compare metacognitive skills between participants and across tasks.   
 A variety of tools for evaluating general metacognition do exist. Validated 
evaluation tools such as the Metacognitive Awareness Inventory (MAI) seek to ascertain 
the strategies by which participants monitor their own knowledge, while assessments like 
the Knowledge of Monitoring Assessment  (KMA) seek to measure knowledge 
monitoring directly by asking participants whether or not they know concepts prior to 
testing (Schraw & Dennison, 1994; Tobias & Everson, 1996).  The purpose of the KMA 
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is to evaluate a person’s assessment of their own personal knowledge about a topic as 
compared to their actual knowledge of the topic as shown by test performance.  The 
purpose of the MAI is to generally classify strategies people use to monitor their own 
metacognitive awareness of understanding and learning.  While neither of these tools can 
be broadly used to assess metacognition, including a priori usability predictions about 
products, they do nonetheless demonstrate that people can cognitively access and report 
at least some of their own metacognitive processes.  
 Other researchers have relied on participants’ self-reflection and participants’ 
ratings of their own metacognitive skills to assess metacognition (de Jager, Jansen, & 
Reezigt, 2005).  Although this type of research indicates a precedent for self-reflection 
and introspection in metacognition research, it does not address how students make their 
assessments. They do not explain or explore what leads students to believe they are not 
understanding the information they are reading.  Thus, even in the education domain, 
little emphasis is placed on understanding how people assess their own knowledge and 
performance, and how they choose their specific strategies for these metacognitive 
processes.  
   Applied Cognitive Task Analysis (ACTA) (Militello & Hutton, 1998) and Critical 
Decision Method (CDM) (Hoffman, Crandall, & Shadbolt, 1998) are also tools analyzing 
metacognitive processes.  Both of these knowledge elicitation methods help researchers 
retrospectively understand both the cognitive and metacognitive demands of tasks or 
events.  Using CDM researchers ask experts to recount and explain decisions that were 
made at critical times during an event.  Researchers use ACTA to elicit knowledge and 
skills that are believed to be crucial to successful performance.  Traditionally both tools 
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are used only to study experts (e.g., experienced firefighters, surgeons, etc.) (Craig et al., 
2012; G. A. Klein, Calderwood, & Clinton-Cirocco, 1986). However these techniques 
used to elicit information retrospectively may be similar to those needed to understand 
strategies for making usability predictions.   
 When reviewing metacognition measures it is important to consider that these 
measures suffer from some of the same caveats as those used to measure workload (or 
many other cognitive processes) in Human Factors, often relying on self-reports or 
experimenter interpretation.  Although the MAI and other research methods rely on 
reflective self-reporting, one can still argue that self-reports may not give the entire 
picture of what is happening.  Think alouds have been used to discern metacognitive 
behaviors, however these “on-line” techniques can interrupt metacognitive activities as 
well as artificially trigger metacognitive activities that would not naturally occur.  It is 
also possible that reflection on strategies actually changes the strategy the people use or 
that they are not fully aware of the strategies they use.  Desoete and colleagues compared 
multiple measures of studying metacognition (think aloud assessments, prospective and 
retrospective ratings by the students, questionnaires completed by teachers, and a 
combined assessment).  Their results suggest that experienced teachers were better at 
assessing the metacognitive abilities of their students as compared with some validated 
tests used in the study.  Teachers’ ratings were more predictive of the combined 
assessments (EPA 2000 - confidence ratings for solving problems) than the prospective 
and retrospective metacognition evaluations which rely heavily on student self reports 
and ability to monitor their own cognition (Desoete, 2008).  The findings of Desoete and 
colleagues (2008) provide a rationale for using methods, such as multidimensional 
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scaling, to also assess implicit appraisal strategies because participants may not always be 
able to accurately describe their metacognitive activities.   
 Several metacognition researchers have developed taxonomies to classify 
participant responses.  Desoete and colleagues developed a taxonomy in which behaviors 
are broken down into the different phases of metacognition (predicting, planning, 
monitoring and evaluation) and then labeled in more detail (Desoete, A., Roeyers, H., & 
Buysse, A. as cited by Desoete, 2008). Schoenfeld (1985) developed a taxonomy for 
describing students’ problem solving behaviors for math problems. Similarly, Kung and 
Linder (2007) created a coding scheme to categorize interaction within the groups.  Again 
these types of studies show that it is important to reliably classify strategies in order to be 
able to compare strategies between environments or people.  The previously discussed 
measures, while well-suited for describing metacognitive behaviors as they relate to 
education and learning, do little to help measure other areas where metacognition is 
equally important.  Unlike previous taxonomies for classifying metacognition, a 
taxonomy for classification of usability prediction strategies was suggested by Sublette 
and colleagues (2016) that is based on current, widely-used usability principles (Sublette 
et al., 2016).   In short, the current research proposes to expand metacognition research to 
consumer product evaluation.  
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Chapter 2  
Previous Research on Prospective Usability Judgments 
 
  Everyday predictions about the ease of performing tasks or using tools have been 
variously referred to as “apparent usability” (Kurosu & Kashimura, 1995), “naive 
usability judgments” (Payne, 1995; Stephens, Carswell, & Schumacher, 2006), 
“anticipated usability judgments” (Sublette et al., 2009), “metacognitive judgments” 
(Metcalfe, 1998), “expected usability” (Rich & McGee, 2004) “perceived ease of use” 
(Davis et al., 1989) and “prospective usability evaluation,” (C. M. Johnson et al., 2010).   
There is an apparent lack of standardization in terminology making it challenging for 
both researchers and practitioners to parse out principles for design or theoretical 
foundations for research.  In order to convey judgments that are made prior to using a 
product, this study will use the term “a priori usability appraisals.”   A priori usability 
appraisals (UAs) will describe judgments non-experts make about the ease or difficulty 
of using a product prior to actually using it.  A priori usability appraisal strategies (UA 
strategies) will refer to the methods people employ intuitively to make their appraisals.  
Non-experts will refer to people who are not professionally trained in using formal 
methods for making predictions about usability of products and designs.  In contrast, 
subject matter experts (SMEs) will refer to professionals who employ validated tools for 
making predictions about ease-of-use. 
The existing studies on a priori UAs by non-experts have focused on two general 
types of questions.  First, a number of studies have explored the accuracy of UAs made 
by non-experts compared to those made by SMEs (or those predicted by formal design 
principles).  For example, Payne (1995) demonstrated that participants’ judgments do not 
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accurately reflect the true impact of stimulus-response compatibility (described in more 
detail below).  Sublette et al. (2010) found that participants had more difficulty predicting 
the cognitive demands than the physical demands of a task.  Stephens et al. (2006) found 
that the UAs of older adults tend to be more accurate than those of younger, collage-aged 
users. The research results of most interest here, however, are studies that try to identify 
how participants are making their UAs rather than focusing on whether their UAs are 
accurate. 
 “Apparent usability” has been used to denote a product’s usability that is conveyed 
through appearance.  In contrast, “inherent usability” has been used to describe the actual, 
testable usability of a design (Kurosu & Kashimura, 1995). Kurosu and Kashimura 
(1995) used interface prototypes that were designed based on usability principles such as 
grouping and keyboard layout familiarity.  The authors found a greater correlation 
between perceived beauty of the design and its apparent usability compared with the 
correlation between inherent usability (as determined by expert designers) and apparent 
usability judged by participants.  That is, aesthetics played a bigger role in participants’ 
predictions of usability than whether the design adhered to actual usability principles 
(Kurosu & Kashimura, 1995). Tractinsky (1997, 2000) replicated these findings in two 
follow-up studies giving further evidence that users may employ judgments about a 
design’s aesthetics as a strategy for predicting its ease-of-use.  However Tractinsky 
admits that these studies do not explain why people link aesthetics to usability nor what it 
is about specific aesthetic properties that lead people to believe a design will be easy-to-
use (Tractinsky, 1997; Tractinsky, Katz, & Ikar, 2000).   
 In his study of “naïve judgments” of stimulus-response compatibility (SRC), Payne 
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(1995) proposed that his participants’ predictions of usability were based on a heuristic. 
SRC describes the extent to which interacting with system is intuitive because controls 
behave in the way the users expect them to behave (Fitts & Deininger, 1954).  Payne 
argued that users cognitively deconstruct the entire configuration of controls and displays 
and each control-display coupling is judged independently.  This can lead to inaccurate 
predictions of ease-of-use of designs because accurate SRC predictions must take into 
consideration the overall configuration of multiple controls relative to the overall 
configuration of multiple displays.  Payne found that generally people are not aware of 
the usability changes associated with changes of SRC.  Thus, while estimates of SRC 
may be used to make UAs of product designs by non-experts, appraisals based on SRC 
may lead to inaccurate predictions. 
 Rich and McGee (2004) argued that “estimations of usability” are important factors 
companies should consider when deciding where to focus resources for making design 
changes.  The authors found that users’ expectations are an important factor in their 
satisfaction with the product.  If the expected usability is high but the product fails to 
meet or exceed a user’s expectation, the consequences are more negative than if users had 
lower expectations to begin with.  Therefore it is essential that products that fall into the 
“high expected-low actual” usability category are fixed quickly (Rich & McGee, 2004). 
Sublette and colleagues (2014) also found that user satisfaction may be influenced by a 
priori UAs.  “Participants who predicted that designs would be difficult-to-use had 
lower satisfaction ratings overall for easy-to-use designs than did participants who 
initially predicted the same designs would be easy-to-use.”  Thus demonstrating there 
may be a challenges to overcoming users’ initial impressions of poor usability 
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(Sublette et al., 2014).  This finding reinforces the need to better understand how users 
make a priori UAs. 
 Davis et al. (1989) defined “perceived ease of use” as the “degree to which a person 
believes that using a particular system would be free of effort.”  The objective of this 
study was to develop and validate a tool for measuring perceived ease of use. Results of 
the study indicate that self-efficacy, technology adoption, and cost-benefit assumptions 
are important considerations in ease-of-use predictions (Davis et al., 1989).  Although the 
questionnaire that was used in the study is a significant step in understanding how users 
rate the predicted usability of an email system, it lacks generalizability to products that 
require interaction with hardware components (e.g., printers, smart phones, etc.). 
Questionnaires such as the System Usability Scale (SUS) and Nielson’s Heuristics have 
fallen under similar criticism by practitioners (Brooke, 1996; Nielsen, 2005).  A further 
limitation of the Davis’ study is that potentially important aspects of products that might 
affect usability appraisals were not part of the questionnaire, for example system 
familiarity and context of use as well as a number of other attributes that researchers have 
found to be important in assessing usability (Bevan, Carter, & Harker, 2015; Brooke, 
1996; Quesenbery, 2003; Sublette et al., 2012). Davis gathered items used in the 
questionnaire through literature reviews and interviews with non-experts.  Because items 
were gathered through interviews and users were not required to make actual predictions, 
some attributes of perceived usability may have been missed.  Using a Davis’ scale like 
this to assess UA strategies will miss strategies not represented among its items.  In 
addition users may not be able to cognitively access some important strategies they 
actually use to predict usability, thus leading to potentially critical strategies being 
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omitted from the scale’s items.  Because the objective of the present study is to discover 
and describe the range of strategies that users adopt when making UAs, a questionnaire 
such as this is not an adequate research tool.  
 While C. M. Johnson et al. (2010) did not specifically define “prospective usability 
evaluations,” the implication is that these evaluations are roughly the same as heuristic 
evaluations (C. M. Johnson et al., 2010).  Heuristic evaluation traditionally refers to 
formal inspection methods, typically performed by human factors experts.  The purpose 
of performing a heuristic evaluation is to predict, based upon a set of guidelines and 
principles, problems that system users will encounter (Nielsen, 1994).  While formal 
usability heuristics do define aspects of usability that make a design objectively easy or 
difficult to use, they may not include all heuristics non-experts use intuitively to predict 
usability, thus the need for a broader approach to identifying strategies non-experts use to 
make a priori UAs of products.   
 A growing body of literature by Sublette and colleagues attempts to identify 
specifically how non-experts predict usability of products they have never used.  It is 
assumed that these types of predictions will aid users in making purchasing decisions, 
accepting new technology and determining dual-tasking strategies.  Human factors 
research, while acknowledging the importance of many of the metacognitive issues that 
may be associated with UAs, has only scratched the surface of its possible contribution to 
understanding the strategies behind users’ predictions.  Among the results of the Sublette 
et. al studies has been that non-experts may use the amount of white space in a design as  
an indicator of the usability of the product (Sublette et al., 2013; Sublette et al., 2011) and 
that the usability prediction strategy non-experts employ is dependent on the type of task 
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they are evaluating (Sublette et al., 2012) (see strategies below).  
 
• Anxiety felt upon reading the task description 
• Your memory of performing a similar task  
• Your imagined performance of the actual task being assessed 
• The number of things in the illustration you had to look at  
• The verbal complexity or length of the instructions 
• How well (in general) you perform new tasks 
• How you or other might judge your performance 
• Risks associated with performing the task 
• The number of steps required to perform the task 
• How long it would take to complete the task 
• How much practice the task would require to be performed well 
• Your initial success at performing the task 
• Your familiarity with the task 
 
Figure 2.1.  Strategies for predicting demand (Sublette et al., 2012) 
 
 
The goal of the proposed study is to identify strategies used by non-experts to make a 
priori UAs of product designs.  Strategies are participants’ methods for making usability 
predictions and can range from attributing ease-of-use to specific design features (number 
of curves), to metacognitive behaviors (assessing one’s own skill), to exemplar-based 
strategies (memory for performing similar tasks) (Sublette et al., 2016).  Product designs 
are objects or tools that people may interact with in order to achieve a goal.  Product 
designs that allow users to accomplish the same goal in a similar manner will be 
considered to belong to the same design class.  In order to learn how UA strategies might 
differ across design classes, multiple two-dimensional visual representations of product 
designs will be chosen from three design classes in order to increase the generalizability 
of the results.  The specific design classes have been chosen to illustrate varying amounts 
and types of user-product interaction that can lead to differences in cognitive and 
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physical processing demands on users (Wickens, 2008).  The three design classes that 
will be tested are drinking glasses, instructional documentation and stovetops.
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Chapter 3  
Overview of Methodology 
  
 The study design was a sequential multi-phase, mixed-method exploratory design 
(Creswell & Plano Clark, 2011).  Exploratory sequential designs were composed of a 
qualitative phase followed by a quantitative phase.  This type of study design is beneficial 
to studies such as this one where no measurement tool for the concept being assessed 
exists or when the control variables are unknown (Creswell & Plano Clark, 2011).  In this 
study, participant-generated UA strategies were first identified  (Phase 1: Strategy 
Elicitation).  During Phase 1, two elicitation methods were used.  Participants first rated 
the usability of the product design and then reported the strategy for making their rating.  
Usability experts processed and coded the self-reported strategy data using qualitative 
data reduction and synthesis methodologies based UA strategy taxonomy that was 
developed during a pilot study (Pre-Experimental Phase: Pilot Study – Taxonomy). 
Multidimensional scaling (MDS) methods were initiated to begin uncovering evidence of 
specific implicit UA strategies from usability similarity classifications (Davison, 1983; 
Gillan & Cooke, 1995; J. B. Kruskal, 1964; Miles & Huberman, 1994; Srinivasan & 
Shocker, 1973).   The dimensions in the MDS model were used to generate a “cognitive 
map” of the similarity space showing the usability relationship of different objects to one 
another.  Additionally, the resulting strategy compilation was used to inform the selection 
of attributes for ratings during the second study phase (Phase 2: Usability Attribute 
Ratings). Attributes included characteristics that SMEs and participants in Phase 1 felt 
were indicative of usable designs as well as emotions or ideas that the product might 
evoke from participants. 
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Phase 1: Strategy Elicitation 
 During Phase 1, participants predicted the usability of product designs and reported 
strategies for making these usability predictions.  First, participants predicted the ease or 
difficulty of using of each design within their randomly assigned design class.  
Relationships in the rated usability between pairs of designs were used to develop a 
matrix of inter-design similarities.  MDS methods were used to evaluate the similarity of 
usability of product designs within the same design class and identify the number of 
dimensions participants use to predict usability.  Next, participants predicted the relative 
usability of designs by choosing the product design within a design class that is the 
easiest- and hardest-to-use.  Finally, participants reported the strategy they thought they 
used to make their predictions. Requiring the same participants to conduct actual 
usability judgments (that can be later analyzed to uncover implicit UA strategies) 
followed by explicit strategy self-reports was important because implicit UA strategies 
may differ from explicit UA strategies reported by participants. Participants may not be 
able to cognitively access or verbally identify the actual strategies or reasons for making 
predictions (Nisbett & Wilson, 1977; Vidulich & Wickens, 1986).  The level of cognitive 
processing (e.g. visceral/emotional vs. reflective/cognitive) may account for some 
differences between reported strategies and uncovered implicit dimensions.  
 The free-response strategy collection step in this phase of the study was important 
because no comprehensive list of usability prediction strategies exists.  In a previous 
study by Sublette and colleagues, strategies were investigated but not experimentally-
derived.  The researchers generated the list of UA strategies (as opposed to participant-
produced UA strategies).  Participants selected from this experimenter-generated list the 
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UA strategies they considered most important in making their product usability 
predictions (Sublette et al., 2012).  Although researchers attempted to generate a 
comprehensive list of possible strategies based on both common theoretical distinctions 
from cognitive psychology and causal inferences based on UA patterns observed in prior 
studies, UA strategies were not systematically collected via conventional qualitative data 
collection methods. An important step in this exploratory study was to methodically 
gather an empirically-derived, comprehensive list of strategies that people use to make 
usability predictions about three product design classes.  Furthermore, due to the forced-
choice nature of their task, participants in the previous study may have chosen strategies 
that they did not actually use. The current study employed a free-response, retrospective 
interview method to investigate strategies.  This method has been successfully used in 
other qualitative exploratory studies of naturalistic decision-making and task-imposed 
workload (Hart & Staveland, 1988; G. Klein, 2008).  Once strategies were collected, they 
were organized and coded using the taxonomy generated by SMEs in a pilot study 
(Sublette et al., 2016). 
 For Phase 1, the order in which participants made product judgments was 
strategically selected to represent the way in which consumers may make actual 
purchasing decisions. Consumers, when beginning the process of deciding which product 
to purchase, may look first at products individually. They may develop opinions about 
the ease-of-use (and other qualities) of a design in isolation.  Once they have looked at 
many items, they can then begin to compare and choose the design they think will be the 
easiest-to-use among the designs they have researched. 
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Phase 2: Usability Attribute Ratings 
 The purpose of Phase 2 was to identify the dimensions of implicit a priori UA 
strategies based on the data collected in Phase 1.  In order to identify the dimensions, the 
degree to which usability attributes were believed to be representative descriptors of each 
product designs was assessed. Usability attributes consisted of one or two-word 
descriptors of physical characteristics (smooth, curvy, heavy) or feelings evoked by the 
design (easy-to-grip, familiar, fun).  Usability attributes were generated from the usability 
definitions (Pre-Experimental Phase: Pilot Study – Taxonomy) and self-reported 
strategies for a priori UA (Phase 1: Strategy Elicitation).  Unlike the first phase where 
qualitative, explicit and implicit strategies were documented, Phase 2 focused on the 
collection of quantitative, usability attribute ratings for product designs.  A new set of 
participants (different from Phase 1) were recruited to rate each product design in each 
design class on a variety of attributes thought to be related to usability judgments. 
Participants’ ratings of attributes were used to inform the interpretation of the MDS 
dimensions from Phase 1. 
Study Outcomes 
 The outcomes of this completed study were a set of UA strategies used by non-
experts to make a priori UAs of designs in each design class.  These heuristics will help 
designers predict usability first impressions.  Also determined were: 1) whether 
participants used different strategies for different product design classes, 2) which 
strategies were most product dependent, and 3) whether the strategies elicited by implicit 
means matched those that are elicited by verbal self-reports.  Where there was mismatch, 
recommendations are made about whether or when to use each method in future research.
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Chapter 4  
Pilot Study: Developing a Guide for Classifying Users’ Strategy Self Reports 
 
 
 The purpose of this pilot study was threefold: 1) to create a taxonomy, from current 
usability definitions, that could be used to classify and code UA strategies by non-
experts, 2) to identify relationships between the set of strategies proposed by Sublette and 
colleagues (Sublette et al., 2012) and other methods of classifying usability issues, and 3) 
to reduce the number of options for classification by combining similar properties from 
different guidelines and measurement tools. The purpose is not to redefine usability, but 
to use data reduction techniques and SMEs to produce an economical and comprehensive 
classification method. 
Method 
 Participants.  Ten human factors professionals with masters’ degrees, doctoral 
degrees, or at least 3 years of professional experience, participated. One participant was 
removed from the analysis for not following instructions. 
         Procedure. After participants consented to participate, they completed an open card 
sort of the items (usability descriptions) presented. 
        Data Collection.  OptimalSort, an online card sorting data collection site, was used 
to collect the data for this study. Participants accessed the card-sorting tool via an 
emailed link (https://www.optimalworkshop.com/optimalsort.htm).  
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Figure 4.1. OptimalSort card sorting site 
 
Card Sorting Methods.  For this study an open card sorting method that has 
frequently been employed in human factors research and qualitative data reduction was 
utilized (Capra, 2005; LeCompte, 2000; Stanton & Salmon, 2012; Wood & Wood, 2008). 
An open sort allows participants to sort items into any number of piles they choose and 
name those piles accordingly.  Open sorting offers flexibility and individualization in 
category naming and grouping.  All participants viewed all items that needed to be sorted 
placed items into piles based on their perceived similarity, and labeled each pile when 
they had finished sorting. 
 Card Sorting Introduction and Instructions. The following instructions were 
presented to participants prior to the presentation of usability descriptors. 
  
 
Figure 4.2. Card sort Introduction 
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Figure 4.3. Card sort instructions 1-2 
 
  
 
Figure 4.4. Card sort instructions 3-4 
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Figure 4.5. Example card interaction 
 
 
 Stimuli.  Several formal, current, widely-used usability definitions, theories and 
measures were parsed into 83 terms or phrases and placed on virtual cards.  The item list 
was comprised of Nielsen’s 10 Usability Heuristics (Nielsen, 2005), ISO usability 
standards (Bevan et al., 2015), Hancock’s Hedonomics hierarchy (Hancock, Pepe, & 
Murphy, 2005), NASA Task Load Index (NASA-TLX) (Hart & Staveland, 1988), 
Quesenberry’s 5 Dimensions of Usability (Quesenbery, 2003), the System Usability 
Scale (SUS) (Brooke, 1996) and the thirteen strategies for predicting usability by non-
experts previously generated by the current lab group (Sublette et al., 2012). Items on 
cards were not operationally defined for participants and participants were required to 
rely on their own familiarity with the card terms as well as their familiarity with general 
HF/E concepts in order to sort the cards (see below). 
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Definitions and Measurements of Usability 
 
Source: Hancock’s Hedonomics 
Intended Use: Design guidelines and priority  
Statements:  
• Safe operating 
conditions 
• Prevention of pain 
• User can accomplish 
his/her goals 
• Stable 
• Predictable 
• Memorable 
• Learnable 
• Efficient 
• Satisfaction 
 
• Fulfill a user’s need to belong 
• Fulfill a user’s need to achieve 
• Fulfill a user’s need to be competent 
• Fulfill a user’s need to be independent 
• Recognizes motivation 
• Safety 
• Functionality 
• Usability 
• Effectiveness 
• Consistently enables 
users to accomplish his 
or her desired goals 
• Adapts to changing 
moods  
• Adapts to changing 
goals 
• Past experiences 
• Cognitive appraisals 
• Easy to use 
• Pleasure 
 
 
Source: Nielsen’s 10 Heuristics 
Intended Use:  Design Guidelines and Usability Assessment 
Statements:  
• The design prevents people from making errors. 
• The design minimizes the user's memory load by making objects, actions, and options visible taking 
advantage of recognition rather than recall 
• The design allows for flexibility and efficiency of use by all levels of users 
• Only relevant information is presented to maintain a clean minimalistic design. 
• Error messages are easy to understand 
• There is good help and documentation 
• The design is consistent 
• The design supports the ability to recover quickly from errors 
• The design follows real-world conventions and uses language that is easy to understand 
• The design always keeps users informed about what is going on, through appropriate feedback within 
reasonable time. 
 
Source: Quesenberry’s 5 Dimensions of Usability 
Intended Use:  Design Guidelines 
Statements:  
• Users can achieve their goals with the design 
• The product allows users to complete their task with speed and accuracy 
• The product is pleasant, satisfying or interesting to use 
• The product prevents errors, and helps the user recover from any errors 
that do occur 
• The product supports both initial use and deeper learning 
• Effective  
• Efficient  
• Engaging  
• Error Tolerant  
• Easy to Learn  
 
 
Source: System Usability Scale (SUS) 
Intended Use:  Post-Task/Test Usability Assessment Instrument 
Statements: 
• I found the various functions in this system were well integrated. 
• I thought there was too much inconsistency in this system. 
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• I thought the system was easy to use. 
• I would imagine that most people would learn to use this system very quickly. 
• I needed to learn a lot of things before I could get going with this system. 
• I think that I would like to use this system frequently. 
• I found the system unnecessarily complex. 
• I think that I would need the support of a technical person to be able to use this system. 
• I found the system very cumbersome to use. 
• I felt very confident using the system. 
 
 
Source: ISO Usability and Ergonomic Standard 
Intended Use:  Design and Safety Guidelines 
Statements:  
• Safety 
• The capability of the software product to enable specified users to achieve specified goals with 
effectiveness 
• Learned 
• Understood 
• Satisfaction 
• Productivity 
• In specified contexts of use, under specified conditions 
• Attractive to the user 
 
 
Source: NASA-Task Load Index (NASA-TLX) 
Intended Use: Post-Task Workload Assessment  
Statements:  
• Mental Demand  
• Physical Demand  
• Temporal Demand  
• Performance 
• Effort  
• Frustration  
• How mentally demanding is the task? 
• How physically demanding is the task? 
• How hurried or rushed was the pace of the task? 
• How successful were you in accomplishing 
what you were asked to do? 
• How hard did you have to work to accomplish 
your level of performance? 
• How insecure, discourage, irritated, stressed or 
annoyed were you? 
 
Source: Strategies 
Intended Use:  Classification of Usability Prediction Strategies 
Statements:  
• Anxiety felt upon reading the task description 
• Your memory of performing a similar task  
• Your imagined performance of the actual task being assessed 
• The number of things in the illustration you had to look at  
• The verbal complexity or length of the instructions 
• How well (in general) you perform new tasks 
• How you or other might judge your performance 
• Risks associated with performing the task 
• The number of steps required to perform the task 
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• How long it would take to complete the task 
• How much practice the task would require to be performed well 
• Your initial success at performing the task 
• Your familiarity with the task 
 
Figure 4.6. Definitions and measurements of usability 
 
Analysis 
 Hierarchical Cluster Analysis.  OptimalSort provides a similarity matrix as a data 
output option (https://www.optimalworkshop.com/optimalsort). Using this data matrix, a 
hierarchical cluster analysis was first performed to determine the number of clusters.  
Both “nearest neighbor” and “furthest neighbor” analyses were executed to observe the 
extremes of the clusters that occurred. A “median” analysis was used to create the 
resulting cluster visualization (see Figure 4.7 below).  The most interpretable result of the 
number of clusters was used, as suggested by Johnson (S. C. Johnson, 1967).  The final 
clusters were determined by: 1) the dendrogram visualization, 2) the qualitative 
inspection of clusters from “nearest-” and “furthest-“ neighbor analysis, 3) the 
interpretation of the cluster members from hierarchical cluster analysis, 4) the 
coefficients of the agglomeration schedule (“elbow” method), and 5) the amount of 
information per cluster that was believed to be of practical use to experts for classifying 
usability strategies. Fifteen main clusters were determined to be the best fit.  Fifteen 
clusters provided enough granularity to be useful for classifications of prediction 
strategies. 
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The design prevents people from making errors 
The design support the ability to recover quickly from errors 
The product prevents errors, and helps the user recover from any 
errors that do occur 
Error messages are easy to understand 
Error Tolerant 
There is good help and documentation 
 
Safety 
Safe operating conditions 
Prevention of pain 
Risks associated with performing the task 
 
Adapts to changing moods 
Adapts to changing goals 
The design allows for flexibility and efficiency of use by all levels of 
users 
The product supports both initial use and deeper learning 
In specified contexts of use, under specified conditions 
 
I thought the system was easy to use 
Usability 
Easy to use 
 
I thought there was too much inconsistency in this system 
I found the various functions in the system were well integrated 
I found the system unnecessarily complex 
 
I found the system very cumbersome to use 
I think that I would need the support of a technical person  
 
Stable 
Predictable 
Understood 
The design follows real-world conventions and uses language that is 
easy to understand 
Memorable 
 
The design is consistent 
The design always keeps users informed about what is going on 
Only relevant information is presented to maintain a clean 
minimalistic design 
The design minimizes the user's memory load 
 
 
Your familiarity with the task 
Your memory of performing a similar task 
How you or others might judge your performance 
How well (in general) you perform new tasks 
Your imagined performance of the actual task being assessed 
Your initial success at performing the task 
 
 
The number of things in the illustration you had to look at 
The verbal complexity or length of the instructions 
The number of steps required to perform the task  
 
How physically demanding is the task? 
Physical Demand 
Effort 
 
How hurried or rushed was the pace of the task? 
Temporal Demand 
 
Mental Demand 
How mentally demanding is the task? 
How hard did you have to work to accomplish your level of 
performance 
Efficient 
The product allows users to complete their task with speed and 
accuracy 
How long it would take to complete the task 
Performance 
Productivity 
Functionality 
 
User can accomplish his/her goals 
Users can achieve their goals with the design 
Consistently enables users to accomplish his or her desired goal 
 
The capability of the software product to enable specified users 
 
Effective 
Effectiveness 
How successful were you in accomplishing what you were ask to do 
 
Fulfill a user’s need to be competent 
Fulfill a user’s need to be independent 
Fulfill a user’s need to achieve 
Recognizes motivation  
Fulfill a user’s need to belong 
 
 
How insecure, discouraged, irritated, stressed or annoyed you were 
Anxiety felt upon reading the task description 
Frustration 
 
I felt very confident using the system 
 
Pleasure 
Satisfaction 
 
The product is pleasant, satisfying or interesting to use 
Engaging 
Attractive to the use 
 
I think that I would like to use this system frequently 
 
Learned 
Easy to learn 
Learnable 
 
I needed to learn a lot of things before I could get going with system 
I would imagine most people would learn to use this system 
How much practice the task would require to be performed well  
Error Avoidance and Recovery  
Risk Management 
Flexibility 
Ease of Use 
Complexity 
Predictability 
Consistency 
Familiarity and Judgment of Performance 
Effort 
Efficiency 
Productivity 
Meets Emotional Needs 
Affect 
Engaging 
Learnability 
 
 
 
Figure 4.7. Hierarchical cluster analysis visualization 
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 K-means cluster analysis.  After determining the number of clusters using 
hierarchical cluster analysis, a K-means cluster analysis, specifying fifteen clusters, was 
performed to determine cluster members (see Figure 4.7).  Cluster titles were determined 
by consensus of titles produced by participants. If no agreement was found or if the 
resulting cluster was no longer reflective of the participant-generated titles, a descriptive 
title was created by the researchers.  
 Examination of the clusters and their members reveals that many of the workload 
dimensions from the NASA-TLX cluster together.  For this study, in this context, 
participants felt like there was some overlap in meaning of the mental demand, physical 
demand, temporal demand and effort constructs. Interestingly participants also grouped 
two other items that mention complexity with this cluster and not with the cluster that 
might seem to describe the complexity of a system.   
 Further examination also reveals that functionality, performance, productivity and 
effectiveness are all closely related and may not be differentiated by HF/E SMEs.   
Frustration, anxiety and insecurity were found to be closely related to satisfaction, 
pleasure and confidence.  Likeability, attractiveness and engagement of the system also 
clustered together. 
 Interestingly, several of the strategies for prediction proposed by Sublette et al. 
(2012) also clustered together showing that there may not be a need to distinguish 
between strategies such as familiarity and memory for performing tasks.  The results also 
show that there are several categories that do not include any of the proposed strategies. 
However we can not conclude, based on the results of this pilot study, that non-experts 
use all of these heuristics to make UAs.  We also cannot conclude that this is a 
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comprehensive list of strategies.  Additional categories might need to be added, or the 
current categories may need to be rearranged, combined or separated in order to make the 
UA strategies reported by actual users (non-experts) meaningful, giving further evidence 
for the need to systematically collect user-generated prediction strategies.   
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Chapter 5  
Phase 1: Strategy Elicitation 
 
 The purpose of Phase 1 was to collect examples of the strategies that non-experts 
use when making predictions about the usability of product designs for three product 
design classes.  Specifically, the goal was to 1) elicit empirically-derived, self-reported 
strategies in order to establish a comprehensive list of strategies that people believe they 
are using to make a priori usability judgments about product designs, 2) compare 
strategies elicited through explicit self-reports to implicit strategies elicited through actual 
product judgments, and 3) analyze the effect of product design class on strategy selection.  
In addition, this phase refined the UA strategy taxonomy that was developed in the pilot 
study by combining a researcher-generated list of potential UA strategies with a 
classification scheme for making usability judgments derived from SMEs.  
Method 
 Participants.  One hundred fifty participants (M=86, F=64) were recruited via 
Mechanical Turk (http://www.mturk.com) and self-selected into the study. Mechanical 
Turk is a crowdsourcing web service hosted by Amazon, Inc.  Only participants who 
resided in the United States, had previous Human Intelligence Task (HIT) completion 
rate of 95% or higher, who had completed at least 1000 HITs previously, and had not 
previously participated in a similar study were included.  Participants’ ages ranged from 
18-74, with fifty percent of participants between 25 and 34 years old.  Participants were 
allowed one hour to complete the task from the time they begin the study and were paid 
$.50 upon completion of the task.  The average completion time was 6 minutes and 43 
seconds with an “effective hourly rate” of $4.66 per task. 
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 Data Collection.  Qualtrics online survey software was used for the presentation 
and data collection (http://www.qualtrics.com) in this study. Participants clicked a link 
from the Mechanical Turk HIT web page that directed them to the Qualtrics experiment 
page.   
 Procedure.  Participants read a brief description of the experiment and consented 
to participate.  A mixed-factor experimental approach was used, with individual 
participants being exposed to one of the three product design classes, but with each 
participant seeing all the product designs within the class to which they were assigned. 
Participants completed three steps.  The steps were selected to represent the way in which 
a consumer may approach making purchasing decisions. Participants first classified each 
individual design by its predicted usability (Step 1).  Then participants viewed all designs 
at once, compared their predicted usabilities, and chose the best and worst design (Step 
2).  Finally, participants reflected on their strategies for making their predictions (Step 3) 
(see Figure 5.1, pg. 35 for a summary of steps). 
 Step 1: Inter-design Similarity of Usability Judgments.  Multidimensional 
scaling methods (MDS) were used to ascertain usability similarities of different product 
designs in order to construct a model of usability prediction for different product design 
classes.  MDS is a procedure used to uncover hidden patterns in data.  In this study, MDS 
was used to expose underlying UA strategies. Typical MDS data collection consists of: 1) 
collection of data to populate a similarity matrix and 2) attribute (strategy) ratings 
to aid in the interpretations of the resulting similarity space. Inter-design similarities 
(in usability) for each design class were collected during Phase 1 of this study.  Usability 
attribute ratings were completed by a separate set of participants during Phase 2.  
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 Similarities among participants’ UAs for product designs within a design class 
were derived from their usability ratings of the individual products. Participants used the 
following scale to make UAs: 1=Extremely Difficult; 6=Extremely Easy. Each 
participant viewed and rated, consecutively and in random order, each of the 20 designs 
in one design class.  By making UAs of each design using the scale above, participants 
assigned each design to a usability classification group as can be done in a closed card 
sort (see Figure 5.2).  A co-occurrence matrix of data was generated based on designs 
that were classified in the same way by participants.   
 Step 2: Ease-of-Use Comparisons.  This step ensured that participants saw all 
product designs at once and gave them the opportunity to assess the relative (and not the 
absolute) usability of each product design in the design class.  Participants viewed the 
entire set of designs in their assigned design class and predicted which design would be 
the easiest-to-use and which design would be the hardest-to-use. (see Figure 5.3 and 
Figure 5.4) 
 Step 3: Strategy Self-Reports.  After completing Step 1 and Step 2, participants 
explained the single most important strategy they used to make their UAs. This kind of 
open-ended question allows participants to comment on any aspect of the task (see Figure 
5.5). The participants were also allowed to describe any secondary strategies they 
believed they used, and they were asked whether they considered specific tasks, 
environments, or people when making their UAs. The accuracy of UAs was not evaluated 
because the purpose of this study is to determine the strategies non-experts employ for 
making usability predictions, not whether their judgments are correct or whether they 
employed the same strategies as SMEs.   
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Figure 5.1. Phase 1: steps 1-3 
 
 
 Task Example.  The following is a example task for this study phase. 
 
Step 1:  
Predict how difficult or easy this product will be to use: 
 
 
 
Extremely 
Easy 
 Extremely 
Difficult 
 
 
Figure 5.2.  Participants view and rate each design 
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Step 2: 
Select the drinking glass that you predict would be the easiest to use. 
 
 
 
Figure 5.3.  Participants choose easiest-to-use 
 
 
Select the drinking glass that you predict would be the most difficult to use. 
 
 
 
Figure 5.4. Participants choose hardest-to-use 
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Step 3:  
What was your ONE most important consideration when making your prediction? 
 
If you said that you thought about the shape of the glass, in what way did the 
shape influence your prediction? (drinking glasses) 
 
If you said that you thought about how easy the cookbook was to read, what made 
you conclude that the cookbook was easy or hard to read? (cookbooks) 
 
If you said that you thought about knobs or burners, in what way did the knobs or 
burners influence your prediction? (cooktop) 
 
When making your predictions about glasses, did you think about any specific 
users, tasks or situations?  If so please explain. 
 
Figure 5.5. Participants report their strategies for making predictions 
 
 
 Stimuli. The recommended number of objects for comparison when using MDS 
is four times the number of expected dimensions (Joseph B. Kruskal & Wish, 1978). The 
maximum number of dimensions most often used in cognitive mapping is three (Blake, 
Schulze, & Hughes, 2003). Because there is no a priori expectation regarding the number 
of dimensions that will contribute to usability predictions, 20 objects (not the minimum 
of 12 objects) from each of the three product design classes were used to avoid 
introducing artificial constraints on dimensionality.  Tables of stimuli and references can 
be found Appendix C. 
Results and Discussion 
 
 Even though strategy self-reports were collected as the final step in Phase 1, these 
data will be described first in order to provide context for the derivation and 
interpretation of the MDS models from the UA ratings data. 
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 Strategy Self-Reports (all design classes).  For the analysis of the self-report data, 
a method similar to that used in Naturalistic Decision Making and Critical Decision 
Method research was employed (Crandall, Klein & Hoffman, 2006).  Initially, the 
primary investigator and another human factors professional, independently coded a 
subset of the UA strategies reported by participants.  The coding rubric was then 
modified and clarified in order to accommodate all of the reported UA strategies.  Only 
then did the coders code all of the strategies.  Raters’ classifications were informed by the 
taxonomy obtained in a previous pilot study (Sublette et al., 2016). Agreement between 
raters was calculated to be substantial (Cohen’s Kappa=0.76) (J. Cohen, 1960).  Where 
there was disagreement in coding, a third human factors professional made the decision 
of how to code the strategy.  The final coding taxonomy and examples of participant 
responses are shown in Table 5.1 below. 
 
Table 5.1  
 
Taxonomy for Coding A Priori Usability Assessment Strategies 
Strategy Category Guidance/ Rules 
Drinking Glass 
Strategy Examples 
Cooktop Strategy 
Examples 
Cookbook Strategy 
Examples 
Own Ability/ 
Training: Assessing 
one’s skill with the 
task 
profession, training   -  	  I'm actually a chef, so working 
with any cookbook, 
where the 
instructions are 
already laid out, 
would be extremely 
easy for me to do.  I 
didn't need a strategy 
 
Mental Simulation: 
Imagining using the 
design to perform a 
task 
fit, hold, holding, 
handle, imagined, 
predicted, visualized 
- I imagined myself 
using the glasses  
- I imagined myself 
cooking on each one 
and which would 
have been more or 
less frustrating to 
work with 
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Typicality: How 
often the type of 
design is 
encountered in 
everyday life or how 
common the design 
is 
typical, ordinary, 
unusual, abnormal, 
similar, strange 
 -  The less typical the shape the most likely 
it would be difficult 
-  Regular, plain 
drinking glass. No 
grooves, nothing 
fancy 
 
Familiarity: How 
much experience the 
person has using this 
type of design 
familiar, experience 
with object, prefer 
-  Past experiences 
with similar glasses 
-  How familiar the 
glass was 
  
Intuition/ 
Emotion: Visceral 
(reactive) reaction to 
the design with out 
deeper processing of 
meaning  
intuition, ease of use - My intuitive feeling 
about the way the 
glass was shaped 
- At a glance  
interpretation 
 
- I went with my gut 
feeling 
 
Local Features: 
Generalizing beliefs 
about specific design 
features to the 
overall usability of 
the design 
straight,  curved, no 
grooves, color, text 
size, openness, 
narrow, wideness 
- The width of the 
mouth 
 
 -  The size of the 
burners 
- The size of the text 
that was used 
- The pictures that 
were used 
Complexity: The 
amount of 
information that is 
needed to be 
processed across 
space (e.g., 
simultaneous 
information 
channels) and time 
(e.g., steps in task) 
how many steps, 
number of steps, 
density, clear, 
concise, pictures, 
less, number, simple 
  - I looked at the 
number of knobs and 
how they related to 
the number of 
burners 
- Simple wording 
- The number of 
steps a recipe had 
Organization: The 
overall layout of the 
design (e.g., 
proximity, stimulus 
response 
compatibility, white 
space) 
step by step, format, 
white space, 
readability, layout, 
position 
  -  I compared how well the stovetop 
circles were placed 
and also what type of 
design they used for 
the knobs/ 
functionality part and 
made a judgment 
from those 
- How well 
everything was 
formatted and 
easy to read 
- Separation of 
contents... 
ingredients, step by 
step instructions, 
visuals 
Task Difficulty: The 
evaluation of the 
difficulty of the task 
as representative of 
the difficulty of 
using the design.   
no differentiation in 
design, judgment 
about the difficulty 
of use of the design 
class as a whole  
   - They are Stovetops... how 
difficult could it 
be??? 
- Cook tops are cook 
tops. They aren’t 
hard. You put the 
pan on them 
Time it will take to 
complete the task 
- Time taking 
 
    
Other   - How technologically 
advanced the 
cooktop was 
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 To assess the difference in UAs between design class, a chi-square test of 
independence was attempted. Table 5.2 shows the full strategy x design class contingency 
table.  The original coded strategies did not meet the assumptions of a chi-square test of 
independence.  Over seventy percent of the cells in the original contingency table had 
expected counts of less than five occurrences.   A Fisher’s Exact Test (FET) was 
attempted, however the test failed to compute due to the number of cells. Table 5.3 shows 
the condensed strategy x design class contingency table used for the final analysis.  Cells 
with actual values of less than seven (7) were combined with the items in the “Other” 
category. “Familiarity” and “Typicality” were also combined into a single category 
(Table 5.3) and the final chi-square test was performed. 
 
 
 
 
 
Table 5.2 
 
A Priori Usability Assessment Strategy Contingencies (Original) 
Counts  
 A Priori Usability Assessment Strategy 
       Design Class 
Total Drinking Glass Cooktop Cookbook 
 One's Ability or Training 0 0 1 1 
Mental Simulation 32 6 0 38 
Typicality of the Design 6 0 0 6 
Familiarity with the Design 4 4 1 9 
Gut Feeling 2 5 4 11 
Local Features of the Design 7 3 3 13 
Complexity of the Design 0 8 19 27 
Organization of the Design 0 18 22 40 
Difficulty of the Task 0 2 0 2 
Time to Complete the Task 0 0 1 1 
Other 0 2 0 2 
Total 51 51 48 51 
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   The final chi-square test revealed a reliable effect of design class on the strategy 
reported by participants (χ2 (8, N=150) = 93.8, p < 0.001).  One cell had an expected 
count of less than 5 (4.8).   The results show that there is a difference between the types 
of UAs that people employ and this difference is based on the type of product they are 
asked to assess.   Three additional one-way chi-square tests, one for each design class, 
revealed significant differences between actual and expected reported strategy 
frequencies ((drinking glass: χ2 (4, N=51) = 38.2, p<.001), (cooktop: χ2 (4, N=51) = 12.9, 
p<.05), cookbook: χ2 (4, N=48) = 41.3, p<.001).  For cookbook designs, approximately 
eighty percent (80.4%) of participants reported using either the complexity of the design 
(ex. clear, concise, too many steps, etc.) or the organization of the design (ex. formatting, 
good use of space, layout, etc.).  For drinking glass designs, nearly eighty-three percent 
(82.4%) of participants stated using mental simulation (ex. good shape, awkward, hard to 
wash, etc.) or typicality/familiarity (ex. experience, typical shape, similar, etc.) strategies 
to perform UAs.  For cooktop designs, approximately fifty-four percent (54.2%) of 
participants who evaluated cooktops reported using either complexity of the design (ex. 
number of knobs, fewer burners, simplicity, etc.)  or organization of the design (ex. 
Table 5.3 
 
A Priori Usability Assessment Strategy Contingencies (Final) 
Counts  
 A Priori Usability Assessment Strategy 
       Design Class 
Total Drinking Glass  Cooktop  Cookbook  
 Mental Simulation 32 6 0 38 
Typicality/Familiarity of the Design 10 4 1 15 
Complexity of the Design 0 8 19 27 
Organization of the Design 0 18 22 40 
Other  9 9 6 17 
Total 51 51 48 51 
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placement knobs, closeness of burners, alignment of knobs and burners, etc.) and nearly 
twenty-one percent (20.8%) reported using  typicality/familiarity (ex. experience, 
preference for knobs, typical, etc.) or mental simulation (ex. imagining finding spot for 
pan, looked easy-to-use, etc.)  These results suggest that participants used a wider variety 
of strategies to predict the usability of cooktops than drinking glasses or cookbooks.  This 
may be because cooktops require both cognitive and physical interaction, whereas glasses 
require a predominately physical interaction and cookbooks require predominately 
cognitive interactions.  Which strategy a person employs may depend on which feature is 
most salient to them at the time.  How a person selects the strategy may be feature-driven 
(bottom-up) or context-driven (top-down).   
 Comparison with SME and theory-driven taxonomies. The final taxonomy 
resembled the list of thirteen strategies proposed by Sublette and colleagues (Sublette et 
al., 2012).  A comparison of strategies from the current study, the previous Sublette et. al. 
(2012) study and the pilot taxonomy study (Sublette, 2016) using human factors experts 
is reported in Table 5.4 below.  The exact wording as reported in the previous studies is 
used in the table below, however when comparing the strategies across the studies, it is 
relevant to consider that the original wording in the expert pilot study was not always 
intended for untrained users and that the thirteen strategies for predicting usability were 
originally used to describe very specific tasks. Therefore, some modified wording is 
presented for comparison and might be useful to experts who would like to use these 
strategies when performing product research.  
 
 
 
 
 
 
43 
 
Table 5.4 
 
A Comparison of Coding Strategies  
Taxonomy for Coding 
Strategies 
(Current Study) 
Thirteen Strategies for 
Predicting Usability 
Pilot Study Expert’s 
Taxonomy 
Own Ability/Training 
(profession, training) 
*How well (in general) you 
perform new tasks 
Familiarity and Judgment of 
Performance 
Mental Simulation (fit, hold, 
holding, handle, imagined, 
predicted, maneuver, visualized) 
**Your imagined performance of 
the actual task being assessed 
Familiarity and Judgment of 
Performance 
Typicality (ordinary, unusual, 
abnormal, similar, strange) 
 Predictability 
Familiarity (familiar, experience 
with object, prefer) 
***Your familiarity with the task 
****You memory for performing 
a similar task 
Familiarity and Judgment of 
Performance 
Intuitive/Emotional (intuition, 
ease of use) 
*****Anxiety felt upon reading 
the task description 
Meets Emotional Needs, Ease of 
Use 
Local Features (straight, curved, 
no grooves, openness, narrow, 
wideness, specific color, size of 
text) 
  
Complexity (how many steps, 
number of steps, density, clear, 
concise, pictures, less, number, 
simple) 
The verbal complexity or length 
of instructions 
The number of things in the 
illustration you had to look at 
******The number of steps 
required to perform the task 
Effort 
Organization (step by step, 
format, white space, readability, 
layout, position) 
 Consistency 
Task Difficulty (no 
differentiation in design - a glass 
is a glass, a cooktop is a cooktop) 
*How well (in general) you 
perform new tasks 
Familiarity and Judgment of 
Performance 
Time Duration *******How long it would take 
to complete the task 
 
Efficiency 
Other Anxiety felt upon reading the task 
description 
********How you or others 
might judge your performance 
*********Risks associated with 
performing the task 
**********How much practice 
the task would require to be 
Affect, Error Avoidance, Risk 
Management, Flexibility, Effort, 
Engaging, Learnability 
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performed well 
***********Your initial success 
at performing the task 
* How well in general you perform tasks of this sort 
**Your imagined performance of using this product  
***Your familiarity with product like these 
****You memory for using a similar product design 
*****Anxiety felt when initially beginning your evaluation of the product 
******The number of steps required to use the product design successfully 
*******How long it would take to complete the typical tasks using this product design 
********How you or others might judge your performance when using this product 
*********Risks associated with performing typical tasks using this product design 
**********How much practice it would take to use this product design successfully 
***********Your initial success using this product design 
 
 Strategy Context.  As a final question in the survey, participants were asked to 
further explain how they chose their strategies for UAs.  Specifically, they were asked to 
report whether they thought about a specific task, environment or situation, or user when 
making predictions.  These data were primarily used by raters to inform the coding of UA 
strategies in the previous step.  Nonetheless, these data also provide additional insight 
about participants’ thought processes and ability to verbalize the UA strategies they 
employed.  To assess and compare participant-generated context for UA strategies, 
another chi-square test of independence was performed.  As with UA strategies, two 
raters coded the user-reported contexts for a priori UAs independently to decrease the 
opportunity for rater bias.  The raters were the same raters who originally scored the UAs 
previously analyzed.  Contexts were coded as “no context reported,” 
“environment/situation,” “task,” and “user.”  Where there was disagreement between 
raters’ codes, the codes that were chosen by the raters were combined. The “no context” 
code, the only code that was mutually exclusive of the other codes, was only used when 
participants explicitly reported using no context or left the question blank.  Cohen’s 
Kappa was calculated to measure inter-rater agreement.  In order to give “partial” credit 
for agreement for participants who described more than one context, all 600 (4 categories 
x 150 participants) items were tested.  A comparison of codes revealed a “substantial 
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agreement” between coders (Cohen’s kappa = 0.68, p<0.001).  Table 5.5 below shows a 
context x design class contingency table.  A chi-square test of independence revealed a 
significant effect of design class on user-generated context (χ2 (6, N=201) = 26.9, 
p<0.001).    
 Post-hoc Fisher’s exact tests, using a Bonferroni correction (p<0.008), revealed 
differences between contexts generated by participants in the cookbooks and drinking 
glass conditions (p<0.001) and participants in the cookbooks and cooktops conditions 
(p=0.007).  No difference was found between contexts generated by participants in the 
cookbook and cooktop conditions (p=0.42).  Overall, of the participants who reported 
considering a specific user when making predictions, 35 out of 40 participants (87.5%) of 
participants considered themselves and only five participants considered a user other than 
themselves (ex. children, daughter, average user, expert).  A significant difference 
between the number of participants who reported not using any context at all was found 
only between those in the drinking glass condition and the cookbook conditions 
(p<0.002).  Participants in the drinking glass condition reported using some kind of 
context to inform their prediction more often than those in the cookbook condition. 
 When predicting the ease of use of drinking glasses, participants often reported that 
they considered a specific task or use.  Many reported imagining drinking a specific 
beverage (water, beer, brandy or wine) or using the glasses in bars, homes, restaurants or 
other social settings.  It’s not surprising that many people imagined drinking from the 
glass, however some people reported thinking about filling the glass with liquid.   One 
person reported considering condensation from a cold drink, while another reported 
imagining picking up a drink haphazardly in a restaurant while having a conversation.  
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One participant even reported considering the ease of washing the glass.  Inspection of 
the strategies and contexts did not reveal any obvious pattern between those participants 
who reported rarer contexts and those who reported rarer strategies. 
 Participants in the cooktop condition reported considering having to turn burners on 
and off quickly, using one or multiple burners at a time, and how it would work in their 
own kitchen.  Participants also reported considering the difficulty of changing the 
temperature using the type of control on the cooktop or if they would be more likely to 
burn themselves using a particular design.  Two participants thought specifically about 
boiling water and another reported thinking about cooking noodles.  One participant 
considered risk of burning herself because she is short and has trouble with burners in the 
back of cooktops.  Another participant considered cleaning the cooktop. 
 Fewer participants in the cookbook condition reported contexts than in the other 
two conditions.  Participants who do report a context considered referring back to the 
cookbook while cooking or trying to find or keep their place in the midst of interruptions.  
One participant reported thinking specifically about being able to quickly reference the 
ingredients. 
  
Table 5.5 
 
Usability Assessment Strategy Context Contingencies  
Context 
       Design Class 
Total Drinking Glass  Cooktop  Cookbook  
 No Context Reported 11 16 32 59 
Task 36 25 11 72 
Environment/Situation 7 5 3 15 
User 19 20 16 55 
Total Contexts Reported (150 participants) 73 66 62 201 
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 Inter-design Similarity of Usability Judgments.  First, in order to determine 
whether there was a difference in the overall perceived usability of the different design 
classes, a one-way ANOVA was conducted and revealed a main effect of design class on 
UAs (F (2, 2989) = 42.84, p<0.001).  A Bonferroni post hoc test confirmed significant 
differences between each of the three design classes (p<0.001).  Participants overall 
predicted that glasses (M = 2.50, SD = 1.40) were generally easier to use than cooktops 
(M = 2.76, SD =  1.50) or cookbooks (M = 3.10, SD =  1.29).  Another one-way ANOVA 
followed by post-hoc tests revealed that participants spent more time in the cookbook 
(p=0.004) condition (M=478s) than in the drinking glass (M=289s) condition (F(2, 
146)=5.4, p<0.005).  Participants spent M=388s  in the cooktop condition.  One 
participant was removed from this analysis because Qualtrics reported them as having 
spent more than 3 hours on the study.  Upon further investigation, Qualtrics reported that 
this participant did not complete the study even though the data were complete and the 
participant completed all steps in Mechanical Turk within one hour.  This anomaly likely 
occurred because the participant did not click the “finished” button or did not shut down 
their browser window when they were done.   
 Next, for each participant, a 20 x 20 (design-by-design) co-occurrence matrix, 
based on the participants’ UAs, was generated.  Within each design class, all participant 
matrices were then summed to derive a single, aggregate, co-occurrence matrix.  Next, 
the results of the three aggregate co-occurrence matrices were submitted to SPSS using 
PROXSCAL non-metric multidimensional scaling (NMDS) analysis (Appendix A). The 
“goodness of fit” for each model was assessed (see “goodness of fit,” pg. 48).  The 
number of dimensions for each model was chosen based on the “goodness of fit” of the 
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model and number of dimensions that were the most interpretable.  Both the visual model 
and coordinates for each design in each model are reported below. Correlations between 
each participants’ UAs and coordinates along each dimension, as well as the standard 
deviation in UAs for each design were also calculated and reported.  
 Multidimensional Scaling Procedure.   SPSS PROCSCAL attempts to create 
“least-squares representation of proximity data” by minimizing the raw stress of the 
model (Busing, Commandeur, Heiser, Bandilla, & Faulbaum, 1997).  Based on the 
“goodness of fit” measures below, the resulting 2D model should be a reasonable 
representation of the points in the model.  To create the final 2D model, 1000 random 
starts were used in order to minimize the risk of the model finding local minimums.  In 
SPSS, the procedure PROXSCAL begins with a set of random starting points.  The model 
is achieved through a “series of small movements of the points so that the stress” 
decreases ("Initial Subcommand (PROXSCAL command) Version 20.0,").  However, 
local minimums can be inadvertently achieved without decreasing the stress of the overall 
model with this method.  Experts suggest that using many (1000) random starting points 
will help decrease the risk of finding good local minimums but poor overall global model 
fit.  SPSS will automatically compute the model with 1000 starting points and choose the 
model with lowest overall stress (see pg. 49 )This is why a model can be computed 
several times with different solution outcomes (Borg, Groenen, & Mair, 2012).  Using 
multiple random starts ensured a more consistent outcome each time the model was 
computed. 
 Goodness of Fit. The “goodness of fit” of an MDS model can be predicted by 
assessing the overall stress of the model (Joseph B. Kruskal & Wish, 1978), the mean 
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stress per point (SPP) for each design in the model, an evaluation of the Shepard’s plot 
for the model, and Tucker’s coefficient of congruence for the model (Borg et al., 2012).  
 Overall stress.  One goal of MDS is to minimize the overall stress of the resulting 
model (Wilkinson, 2002).  Stress is calculated as the “square root of a normalized 
‘residual sum of squares’” and is optimally zero (Joseph B. Kruskal & Wish, 1978).  
Stress should always decrease as the number of the dimensions in the model increases 
(Wickelmaier, 2003).  A stress X number of dimensions plot (scree plot) is a practical 
way to visualize the decrease in stress as dimensions are added.  Typically, the number of 
dimensions in an MDS model is chosen based upon the greatest drop in stress between 
dimensions (i.e., at the “elbow” of the scree plot).  
 
 
 
 
Figure 5.6 Scree plots for MDS models 
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 Guidelines for interpretation of stress values can be seen in Table 5.6.  However 
Kruskal’s guideline (1964) may be a conservative stress guideline because it does not 
consider the number of objects in the model (Borg et al., 2012; J. B. Kruskal, 1964).  It is 
expected that as the number of objects increases, the overall stress of the model will also 
increase because the model is required to fit more items (Borg et al., 2012).  Newer 
guidelines suggest that the random expected stress values for 20 objects in two 
dimensions, may range from 0.28-0.3 (Spence & Ogilvie, 1973; Sturrock & Rocha, 
2000). Because 20 stimuli were used in this study, MDS model stress values less than 
0.28 suggest that the stress is not associated with randomness in the model. All final 
MDS models had at least good to fair stress values based on the conservative Kruskal 
“goodness of fit” guidelines even considering there were a large number of objects in the 
model (Table 5.7). 
Table 5.6 
Kruskal (1964) Goodness of Fit 
Stress Value Goodness of Fit 
 >.2 Poor 
  .10 Fair 
  .05 Good 
  .025 Excellent 
  .00 “Perfect” 
(J. B. Kruskal, 1964) 
 
 Stress per point.  The average amount of stress (SPP) contributed by each design to 
the MDS model was considered.  SPP can be used to assess how well each product 
design fits the model.  SPP is the “average of the squared error terms for each point” 
(Borg et al., 2012). The SPP evaluation can be used to determine if a point in the model 
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does not fit the model well.  Recommendations for accommodating the point include 
increasing the number of dimensions in the model or removing the point entirely.  None 
of the designs in any of the models contributed enough individual stress to warrant 
removing the point.  An SPP evaluation can be seen on pg. 48 in the Multidimensional 
Scaling Model section. 
 Shepard diagrams.  The goodness of fit of the resulting model can also be 
visualized using a Shepard diagram (Shepard, 1962).  A Shepard diagram plots the 
“distances between the points in the MDS plot against the observed similarities,” 
(Wilkinson, 2002).  “Less spread in this diagram implies a good fit. In nonmetric MDS, 
the ideal location for the points in a Shepard diagram is a monotonically increasing line 
describing the so-called disparities, the optimally scaled proximities. In an MDS solution 
that fits well the points in the scree plot are close to this monotonically increasing line,” 
(Wickelmaier, 2003). The Shepard diagram for all three models show a similar 
acceptable spread to other Shepard diagrams in the literature (Wickelmaier, 2003).  
 
   
 
Figure 5.7. Shepard plots for MDS models 
 
 Tucker’s coefficient of congruency. “Tucker’s coefficient of congruence (c) is equal 
to 1 – SQRT(Dispersion Accounted For (DAF)) and can be interpreted similarly to the 
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correlation coefficient” (Borg et al., 2012).  The Tucker’s coefficient of congruence for 
all models support a good model fit (Table 5.7). 
 Evaluation. Overall stress of the model (Joseph B. Kruskal & Wish, 1978), the 
mean stress per point (SPP) for each design in the model, an evaluation of the Shepard’s 
plot for the model, and Tucker’s coefficient of congruence for the model (Borg et al., 
2012) were produced and evaluated for each design class.  Two-dimensional models were 
found to be the most interpretable model for all three design classes.  
 
 
Table 5.7 
 
Goodness-of-Fit  
 Drinking Glasses Cooktop Cookbooks 
Stress (2 dimensions) .09 .08 0.17 
Objects with Greatest 
SPP  14 and 16 8 and 3 6 and 14 
Tucker’s coefficient of 
congruence (c) 0.99 0.98 0.98 
   
Design Class:  Drinking Glasses 
 
 Multidimensional Scaling Models.  The model and coordinates are shown below 
(Table 5.8 and Figure 5.8).  To investigate individual differences and direction of 
predicted usability trends, each participant’s a priori UA rating was again compared to 
the final model coordinates along each dimension.  Results are shown below each model.  
The mean correlation for the horizontal dimension was M=0.24 (Figure 5.9) and the mean 
correlation for vertical dimension M=0.04 (Figure 5.10), suggesting a more consistent 
association between users’ usability rating and the derived values of the horizontal 
dimension.  Ninety-eight percent of participants’ a priori UAs showed decreased usability 
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as the horizontal dimension coordinate increased with a mean correlation of M=-0.24.  
These correlations suggest there is strong agreement that the drinking glass designs on 
the right side of the models are more difficult to use than those on the left side. Only fifty 
percent of participants’ a priori UAs showed decreased usability as the vertical dimension 
coordinate increased.  A closer inspection of the data suggests that participants disagreed 
about how they believed the second dimension contributed to usability.  While the mean 
of the participants’ UA correlations with the vertical dimension coordinates approaches 
zero (M=0.04), the mean of the absolute value of the correlations gives better insight to 
participants’ usability beliefs (M=0.26).  Moreover, participants did seem to use the same 
basic strategies (underlying dimension) in making their predictions even when they did 
not agree on the usability of the design.  Participants reported using their own experience, 
whether the glass was plain or fancy, how hard it would be to hold, the typicality of the 
shape, and how difficult it would be to grip the glass. For example, some participants 
believed that stems made drinking glasses more difficult to hold while other felt it made 
the glass easier to hold. 
 Stress per point.  The average amount of stress (SPP) contributed by each design to 
the MDS model was considered. For drinking glasses, designs 14 and 16 contributed to 
more stress, as compared to other designs, in the model.   Removing design 14 from the 
model decreased the overall stress by 0.08 (8.9%).  Removing design 16 reduced the 
stress of the model .003 (3.3%).   Removing both points from the model resulted in an 
overall 0.008 (8.9%) reduction in stress.  However, the total stress (0.08), including all 20 
designs is still considered a “good” fitting model 
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Table 5.8 
 
Drinking Glass MDS Model 
Dimension Coordinates 
Drinking 
Glass 
Design 
Dimension 1 Dimension 2 
1 -0.63 -0.18 
2 0.80 0.08 
3 -0.56 -0.05 
4 -0.29 0.38 
5 -0.76 -0.08 
6 -0.39 0.12 
7 0.56 0.40 
8 1.04 0.31 
9 -0.77 -0.16 
10 0.01 -0.39 
11 -0.75 -0.02 
12 -0.31 -0.11 
13 0.21 -0.07 
14 1.00 -0.61 
15 0.12 -0.03 
16 1.39 -0.18 
17 -0.43 -0.18 
18 -0.26 0.07 
19 0.04 0.25 
20 -0.02 0.46 
Table 5.9 
 
Drinking Glass Descriptive Statistics 
for UAs 
 
Design N Range Mean 
Std. 
Deviation Variance 
1 51 4.00 1.98 1.09 1.18 
2 51 5.00 3.25 1.49 2.23 
3 51 4.00 1.92 1.02 1.03 
4 51 4.00 2.33 1.24 1.55 
5 51 2.00 1.47 0.70 0.49 
6 51 4.00 2.00 1.02 1.04 
7 51 5.00 3.10 1.39 1.93 
8 51 5.00 3.49 1.50 2.26 
9 51 3.00 1.75 0.89 0.79 
10 51 5.00 3.10 1.53 2.33 
11 51 3.00 1.55 0.86 0.73 
12 51 4.00 2.10 0.98 0.97 
13 50 4.00 2.68 1.33 1.77 
14 51 5.00 3.63 1.52 2.32 
15 50 4.00 2.38 1.16 1.34 
16 51 5.00 3.94 1.50 2.26 
17 50 4.00 1.96 1.01 1.02 
18 51 4.00 2.12 1.01 1.03 
19 51 5.00 2.71 1.38 1.89 
20 51 4.00 2.51 1.16 1.34 
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Figure 5.8. MDS model for the Drinking Glass Design Class  
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Figure 5.9. Distribution of Correlations 
between Horizontal Dimension and UA 
Figure 5.10. Distribution of Correlations 
between Vertical Dimension and UA 
 
 Ease-of-Use Comparisons. Fisher’s Exact Test (FET) revealed an effect of drinking 
glass design on usability comparisons  (easiest-to-use design, p<0.001; most-difficult-to-
use design, p<0.001, Figure 5.11).  Participants (33.2%) predicted drinking glass design 
11  to be the easiest-to-use. Participants (37.7%) predicted drinking glass design 16 to be 
the most-difficult-to use.  The results suggest that, when making comparisons among 
many designs, participants may be influenced by one dimension more so than the other 
dimension.  However, when considering the designs that cumulatively accounted for the 
greatest percentage of the designs chosen as best or worst, the data suggest there is at 
least some influence of the second dimension on some participants’ choices. These 
results were consistent with the model (Figure 5.12).   
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Figure 5.11. Comparison of predicted easiest- and most-difficult-to-use drinking glass 
designs 
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Figure 5.12.  Usability Comparisons of Drinking Glasses. Designs 11, 5 and 15 represent 
56.8% of participants’ choice for easiest-to-use design (+).  Designs 14, 16, 2 and 8 
represent 80.4% of participants’ choice for most-difficult-to-use design (-).  Designs 11 
and 5 have mean UA scores of 1.5 (easier-to-use) or less.  Designs 8, 14, and 16 have 
mean UA scores of 3.5 (more-difficult-to-use) or greater. 
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Design Class:  Cooktop 
 Multidimensional Scaling Models.  The model and coordinates are shown below 
(Table 5.10 and Figure 5.13).  Correlations between each participants’ UAs and 
coordinates along each dimension, as well as the standard deviation (Table 5.11) in UAs 
for each design were again calculated.  The mean correlation for the horizontal dimension 
was M=0.22 (Figure 5.14) and the mean correlation for vertical dimension M=0.16 
(Figure 5.15).  Eighty percent of participants’ a priori UAs showed decreased usability as 
the horizontal dimension coordinate increased. Seventy-one percent of participants’ a 
priori UAs showed decreased usability as the vertical dimension coordinate increased. As 
with the drinking glass design class, the correlations suggest that the easiest-to-use 
cooktops are in the bottom, left quadrant of the model. 
 Stress per point.  Cooktop designs 8 and 3 contributed to more stress, as compared 
to other designs, in the model.   Removing design 8 from the model decreased the overall 
stress by 0.09 (10.7%).  Removing design 3 reduced the stress of the model 0.09 (10.7%).   
Removing both points from model resulted in an overall 0.01 (12.5%) reduction in stress.  
However, the total stress (0.08), including all 20 designs is still considered a “good” 
fitting model.  
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Table 5.10 
 
Cooktop MDS Model Dimension 
Coordinates 
Cooktop 
Design 
Dimension  
1 
Dimension  
2 
1 -0.64 0.22 
2 0.49 -0.27 
3 -0.28 0.35 
4 0.79 -0.34 
5 -0.19 -0.39 
6 -0.80 0.01 
7 0.88 0.21 
8 -0.25 0.20 
9 0.88 -0.20 
10 0.04 -0.28 
11 0.16 0.62 
12 0.93 -0.07 
13 -0.45 -0.37 
14 -0.54 -0.26 
15 0.12 0.23 
16 -0.69 -0.35 
17 -0.52 -0.06 
18 1.14 0.20 
19 -0.45 0.50 
20 -0.63 0.04 
 
Table 5.11 
 
Drinking Cooktop Descriptive 
Statistics for UAs 
 
Design N Range Mean 
Std. 
Deviation Variance 
1 51 48.00 5.00 2.33 1.42 
2 51 48.00 5.00 2.92 1.41 
3 51 48.00 5.00 2.67 1.40 
4 51 48.00 5.00 3.56 1.61 
5 51 47.00 4.00 2.19 1.06 
6 51 48.00 4.00 2.21 1.24 
7 51 48.00 5.00 3.79 1.44 
8 51 48.00 5.00 2.81 1.48 
9 51 48.00 5.00 3.23 1.52 
10 51 48.00 5.00 2.50 1.40 
11 51 48.00 5.00 3.21 1.49 
12 51 48.00 5.00 3.56 1.60 
13 50 48.00 5.00 2.15 1.44 
14 51 47.00 5.00 2.17 1.27 
15 50 48.00 5.00 3.23 1.46 
16 51 47.00 3.00 1.87 1.19 
17 50 48.00 4.00 2.25 1.21 
18 51 48.00 5.00 3.48 1.34 
19 51 47.00 4.00 2.81 1.42 
20 51 48.00 5.00 2.23 1.40 
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Figure 5.13. MDS model for the Cooktop Design Class  
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Figure 5.14. Distribution of Correlations 
between Horizontal Axis and UA 
Figure 5.15. Distribution of Correlations 
between Vertical Axis and UA 
 
 Ease-of-Use Comparisons.  Again, a Fisher’s Exact Test (FET) revealed a 
significant effect of design on judgment (easiest-to-use design, p<0.001; most-difficult-
to-use design, p<0.05, Figure 5.16).  Participants (25.0%) predicted cooktop design 16 to 
be the easiest-to-use.  Participants (20.8%) predicted cooktop design 9 to be the most-
difficult-to use.  As with the drinking glass designs, the results suggest that one 
dimension may have more influence than the other when making relative vs. absolute 
judgments of designs.  However, there is again evidence when considering the designs 
that cumulatively accounted for the greatest percentage of those thought most and least 
usable, that there is at least some influence of the second dimension on some participants’ 
choices. These results are consistent with usability correlations for the primary dimension 
of the MDS model. 
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Figure 5.16. Comparison of predicted easiest- and most-difficult-to-use cooktop designs 
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Figure 5.17.  Usability Comparisons of Cookbooks. Designs 16, 13, 17 and 5 represent 
64.6% of participants’ choice for easiest-to-use design (+).  Designs 18, 7, 11 and 9 
represent 80.4% of participants’ choice for most-difficult-to-use design (-).  Design 16 
has a mean UA score of 1.87 (easier-to-use).  Designs 7 and 18 have mean UA scores of 
3.8 (more-difficult-to-use). 
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Design Class:  Cookbook 
 Multidimensional Scaling Models.  The model and coordinates are shown in Table 
5.12 and Figure 5.18.  Correlations between each participants’ UAs and coordinates 
along each dimension, as well as the standard deviation in UAs for each design were also 
calculated (Table 5.13).  The mean correlation for the horizontal dimension was M=0.21  
(Figure 5.19) and the mean correlation for vertical dimension M=0.16 (Figure 5.20).  
Eighty-two percent of participants’ UAs showed decreased usability as the horizontal 
dimension coordinate increased. Seventy-five percent of participants’ UAs showed 
decreased usability as the vertical dimension coordinate increased. These correlations 
provide evidence that, in general, the bottom left quadrant of the model represents 
cookbook designs that participants anticipate will be easiest to use.  The top right corner 
should contain designs anticipated to be more difficult.  
 Stress per point. For the cookbooks design class, designs 6 and 14 contributed to 
more stress, as compared to other designs, to the model.   Removing design 6 from the 
model only decreased the overall stress by 0.004 (2%).  Removing design 14 from the 
model 0.01 (5%).   Removing both points from the model resulted in an 8% decrease in 
overall stress.  However, even with these two points included the overall stress for the 
model was still well within the guidelines for  “good fit” for a model with two 
dimensions (J. B. Kruskal, 1964; Spence & Ogilvie, 1973). 
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Table 5.12 
 
Cookbook MDS Model 
Dimension Coordinates 
Cookbook 
Design 
Dimension 
1 
Dimension 
2 
1 -0.55 0.32 
2 0.53 -0.20 
3 0.05 -0.60 
4 -0.44 0.06 
5 0.02 0.50 
6 1.00 0.40 
7 -0.43 -0.27 
8 -0.72 -0.06 
9 -0.34 -0.61 
10 -0.22 -0.05 
11 0.42 0.30 
12 -0.80 0.50 
13 1.19 0.10 
14 0.28 0.69 
15 0.36 -0.24 
16 -0.45 0.64 
17 -0.13 -0.80 
18 0.33 -0.30 
19 0.16 -0.55 
20 -0.27 0.17 
 
Table 5.13 
 
Cookbooks Descriptive Statistics 
for UAs 
 
Design N Range Mean 
Std. 
Deviation Variance 
1 51 4.00 2.86 1.15 1.32 
2 51 5.00 3.24 1.26 1.58 
3 50 4.00 2.76 1.00 1.00 
4 51 5.00 3.08 1.20 1.43 
5 51 4.00 2.37 1.20 1.44 
6 51 5.00 3.69 1.42 2.02 
7 51 4.00 2.75 1.15 1.31 
8 51 5.00 2.96 1.40 1.96 
9 51 4.00 2.59 1.27 1.61 
10 51 4.00 3.20 1.15 1.32 
11 51 5.00 3.55 1.39 1.93 
12 51 5.00 3.18 1.26 1.59 
13 51 5.00 3.82 1.28 1.63 
14 51 5.00 3.39 1.27 1.60 
15 51 4.00 3.14 1.13 1.28 
16 51 5.00 3.24 1.21 1.46 
17 51 4.00 2.29 1.15 1.33 
18 51 4.00 3.12 1.14 1.31 
19 51 5.00 3.14 1.37 1.88 
20 51 5.00 3.02 1.27 1.62 
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Figure 5.18. MDS model for Cookbook Design Class 
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Figure 5.19. Distribution of Correlations 
between Horizontal Axis and UA 
 
Figure 5.20. Distribution of Correlations 
between Vertical Axis and UA 
 
 Ease-of-Use Comparisons.  The results of A Fisher’s Exact Test (FET) revealed a 
significant effect of design on easiest/most-difficult design prediction (easiest-to-use 
design, p<0.001; most-difficult-to-use design, p<0.001, Figure 5.21).  Participants 
(29.4%) predicted cookbook design 5 to be the easiest-to-use.  Participants (33.3%) 
predicted cookbook design 6 to be the most-difficult-to use.   As with the previous two 
design classes, participants may be influenced by one dimension over the other.  Also, 
there may be some disagreement among participants about how the vertical dimension 
influences ease of use.   It is important to note that cookbook design 19 and cookbook 
design 17 has the same mean UA rating (M=3.1) however in comparison judgments some 
participants (19.6%) chose design 17 as the easies-to-use and some participants (9.8) 
chose design 19 as the most-difficult-to-use.  This may indicate, at least for design classes 
of this type, that people are using different (or a different number of) attributes to make 
their predictions (Figure 5.22). 
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Figure 5.21. Comparison of predicted easiest- and most-difficult-to-use cookbook designs 
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Figure 5.22. Usability Comparisons of Cookbooks. Designs 5, 9, and 17 represent 64.6% 
of participants’ choice for easiest-to-use design (+).  Designs 6, 13, 16 and 19 represent 
64.8% of participants’ choice for most-difficult-to-use design (-).  Designs 17 and 5 have 
a mean UA score of 2.6 (easier-to-use) or less.  Designs 13 and 16 have mean UA scores 
of 3.7 (more-difficult-to-use) or more. 
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Chapter 6  
Phase 2: Usability Attribute Ratings 
 
       The main purpose of Phase 2 was to collect usability attribute ratings for each 
design to inform interpretations of the MDS model generated in Phase 1.  The purpose 
was also to compare how usability attribute ratings correlate with self-report UA 
strategies and differ across design classes.   
Method 
 Participants.  Three hundred fifty-seven participants (F=172, M=185) were 
recruited via Mechanical Turk (http://www.mturk.com).  The selection criteria were the 
same as those used in Phase 1 of the study. Participants’ ages ranged from 18-74, with 
40% of participants between 25 and 34 years old and 24% of participants between 35 and 
44 years old (Figure 6.1).  Participants were allowed one hour to complete the task from 
the time they begin the study and were paid $.50 upon completion of the task.  The 
average completion time was 8 minutes and 32 seconds with an “effective hourly rate” of 
$3.50 per task. 
 
 
Figure 6.1. Age Distribution of Participants  
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 Data Collection.  Qualtrics online survey software was again used for item 
presentations and data collection (http://www.qualtrics.com) in this phase. Participants 
clicked a link from the Mechanical Turk Human Intelligence Task (HIT) web page that 
directed them to the Qualtrics experiment page.   
 Procedure.   As in Phase 1, a mixed-factor experimental approach was used. 
Participants were again assigned, quasi-randomly, to one of the three product design 
classes used in Phase 1. During this phase, participants rated usability attributes that 
influenced a priori UAs.  Usability attributes were generated from the self-reported UA 
strategies from Phase 1 using the verbiage of non-experts.  Participants rated how much 
each usability attribute described the design or evoked a particular feeling (1=Not at All, 
6=Extremely Well).  In an effort to decrease the likelihood of fatigue prompted by rating 
too many items, participants rated usability attributes for only 4 quasi-randomly selected 
product designs within a design class.  Attributes and designs were presented in random 
order.  All participants rated all attributes (drinking glasses:38, cooktops:27,  
cookbooks:45) for the 4 designs they were shown. 
Stimuli.   The same stimulus sets used in Phase 1 were used for Phase 2.   
 Design assignment.  In order to ensure that the stimuli each participant viewed 
represented a range of usability levels (i.e., predicted easy- vs. difficult-to-use) within 
their assigned design class, a hierarchical cluster analysis followed by a k-means cluster 
analysis was performed on each design class based on the UAs in Phase 1.  Final clusters 
were loosely based on the results of the cluster analyses.  However final clusters were 
chosen with the goal of 1) evenly distributing the designs over the clusters,2) making sure 
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that clusters differentiated between designs and 3) ensuring that designs within the 
clusters were rated as similar in predicted usability.  The resulting clusters for each 
design class are shown below.   Participants were randomly shown one design from each 
cluster within their assigned design class.  Each design was rated by at least sixteen 
participants (drinking glasses: M=22.5 participants/design, cooktop: M = 23.8 
participants/design,  cookbook: M=21.0 participants/design).   
 
Table 6.1 
 
Design Clusters for Attribute Ratings 
Cluster Drinking Glass Design Cooktop Design Cookbook Design 
1 2, 8, 14, 16 2, 4, 9, 12 2, 6, 13, 11, 14 
2 1, 3, 18, 17, 15, 6 8, 3, 11, 15, 18, 19, 7 4, 8, 19, 12 
3 4, 5, 9, 11, 12, 20 1, 5, 6, 10, 13, 14 1, 7, 9, 10, 16, 17 
4 7, 10, 13, 19 16, 17, 20, 3, 5, 15, 18, 20 
See Appendix C for List of Stimuli 
 Attributes.  Attributes were chosen based on the strategies participants reported in 
Phase 1.  Many of the attributes were used exactly as reported by participants, however 
some attributes were clarified, or had the polarity changed in order to make them easier 
for Phase 2 participants to rate and to ensure that not all descriptors were negative or 
positive.  Some of the attributes were reported as secondary strategies and were not coded 
in the original data set.  Also, several attributes that were not reported by participants 
were added to better understand and inform the labeling of the dimensions on the MDS 
models, and to add some consistency across design classes.  In all cases, the researcher 
made every attempt to maintain the spirit of the self-reported strategies in the context in 
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which they were used.  Those attributes that did not come directly from participant 
responses in Phase 1 were based on specific usability guidelines and strategies listed in 
Chapter 4 (i.e., SME-generated attributes/strategies). 
Table 6.2 
 
Attribute Lists for Each Design Class 
Cookbooks Drinking Glasses Cooktops 
*Good formatting Easy to hold *Too many burners 
Easy-to-read *Good distribution of weight *Too many controls 
*Good use of pictures *Contoured **This is my style 
Simple wording Easy to pick up Good organization 
Clear Good shape **Dangerous 
Concise *The bottom is too wide Easy-to-use 
**Poor contrast of text with background **The rim is too narrow *Good control placement 
Step-by-step instructions Steady Confusing 
**Complex **Curved Good spacing 
A good number of steps **Balanced Easy to turn on burner 
*Good layout Easy to drink from  Familiar 
Too many ingredients **Easy to spill Typical 
Brief Slippery **Fun 
Good flow Typical **This would make me a better cook 
**Good use of space Straight Easy to cook on 
Busy Awkward Good design 
Good separation in instructions Hard to wash **Balanced 
Dense Fragile Sturdy 
*Too detailed *Attractive **Attractive 
Easy to identify ingredients *Easy to drop Good layout 
Too much text Fancy Hi-tech 
Easy to find/keep place while cooking Odd Good control type (knobs vs. buttons) 
**Using this will make my friends envy 
my cooking 
**Would make me feel good to drink 
from it 
It is easy to understand how each burner is 
controlled 
*Good formatting Will fit in your hand easily Too many different types/sizes of burners 
Easy-to-read Comfortable This would work well in my kitchen 
*Good use of pictures The liquid flows easily It would take me a long time to learn to 
use 
Simple wording Holds a good amount of liquid Poor alignment between burners and 
controls 
Clear **Simple  
Concise Won’t tip over  
**Poor contrast of text with background **Will feel good in your hand  
Step-by-step instructions **Heavy  
**Complex **Safe  
A good number of steps **Fun  
*Good layout Familiar  
Too many ingredients **Would work well in my house  
Brief **Good design  
Good flow Easy-to-use  
**Good use of space   
Busy   
Good separation in instructions   
Dense   
*Too detailed   
Easy to identify ingredients   
*polarity was changed from original reported strategy or minor change to wording 
**changed wording substantially or strategy was not in original reported strategies 
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Results and Discussion 
 The mean rating for each attribute was calculated across participants for each 
design.  Using the mean attribute ratings as the dependent variable and the coordinates 
for the points in the MDS models as the independent variables, the attribute ratings were 
regressed onto the MDS model space. Results for each design class are shown below.  
The multiple correlation value (R) and the regression correlation with each MDS 
dimension were evaluated.  Ideally, the attribute with the largest R and the strongest 
correlation to the dimension in question would be chosen as the attribute that best 
describes or represents that dimension.  However, realistically, there are cases where the 
R value is acceptable and the attribute has the stronger correlation with one dimension 
than the other.  In these cases, the attribute with the stronger correlation with the 
dimension was chosen as the best descriptor of that dimension. 
Drinking Glasses 
 Means for attribute ratings are presented in Appendix B.  The results of the 
regression analyses show good distribution of weight (R = 0.913, rd1 = -0.91), good shape 
(R = 0.929, rd1 = -0.88), balanced (R = 0.913, rd1 = -.091), comfortable (R=0.905, rd1 = -
0.88), good design (R=0.926, rd1 = 0.-92),  and would work well in my house (R=0.928, 
rd1 = -0.92) are most correlated with the horizontal dimension (d1).  Vectors for these 
attributes were mapped on the MDS model using the standardized regression coefficients 
as the ordered pair for each vector.  The length of the vector shows the strength of the 
relationship with the dimension (Hollins, Faldowski, Rao, & Young, 1993). Good shape 
resulted in the largest absolute R value (R=0.929) and a strong correlation with the 
horizontal dimension (r=-0.88), however the would work well in my house attribute is 
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also related (R=.928, rd1 = -0.92),  with an even stronger correlation with the horizontal 
dimension. These two attributes are also highly correlated with each other (r = 0.89, 
p<0.01).  Several other secondary attributes are highly correlated (r > 0.9, p <0 .01) with 
good shape (Table 6.4).  
 Further investigation of the attribute would work well in my house revealed strong 
correlations with good distribution of weight (r = 0.94, p<0.01), steady (r = 0.92, p<0.01), 
balanced (r = 0.92, p<0.01),  comfortable (r = 0.91, p<0.01) and would fit my style or 
image (r = 0.96, p<0.01), providing evidence that people prefer function over form when 
considering drinking glass designs for their home. 
 A Fisher’s exact test (FET) showed a significant difference in the frequency of 
types of attributes that were correlated with good shape (p<0.001).  Overall, 57.1% of all 
the attributes that correlated with good shape (p<0.01) would be or were coded as 
indicative of mental simulation in Phase 1.  Considering only the attributes that were 
most correlated with good shape (p<0.01 and r>0.90).  Sixty-nine percent (69.2%) of 
those were indicative of mental simulation suggesting that good shape is a descriptor 
related to the predicted ease of holding the glass or how it feels to hold the glass.   The 
attribute good shape has a higher multiple correlation (R=0.93) with the horizontal 
dimension than easy to hold suggesting that the dimension is an aggregate of more than 
just the easy-to-hold attribute.  A closer look at the attributes that are highly correlated 
with good shape suggests that good shape may also describe how easy the glass is to 
drink from and how easy it is to pick up. The complete correlation table for drinking 
glasses can be found on pg. 147.  
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 These data give further evidence that the participants from Phase 1 were able to 
verbalize to some extent the UA strategies they used. Participants specifically used terms 
such as good shape, comfortable, and steady as well as many of the other terms in Table 
6.4.  However participants did not specifically report using the strategies would fit my 
style or image, would work well in my house or balanced.  This could indicate that 1) 
participants did not spontaneously use the attributes when making UAs, 2) participants 
could not specifically verbalize this attribute or could not cognitively assess using this 
strategy, or 3) participants assessed this attribute, but used different verbiage to describe 
it.   
 Fancy (R=0.78, rd2 =0.57) had the strongest correlation with the vertical dimension 
(d2).  Attributes fragile (r = 0.87, p<.01) and holds a good amount of liquid (r = 0.87, 
p<0.01) are highly correlated with the fancy attribute.  Also steady (r = -0.63, p<0.01), 
easy to spill (r = 0.68, p<0.01), hard to wash (r = 0.61, p<0.01),  easy-to-drop (r = 0.74), 
safe (r = -0.62), fun (r = 0.63), would fit my style (r = -0.64), would work in my house (r 
= -0.62, p<0.01) are also related (Table 6.5).  These results suggest that fancy is an 
aggregate of what participants think of drinking glasses that have little practicality or 
usefulness within the user-generated context. In other words, drinking glasses in the 
upper right quadrant exemplify style over function. 
 Fancy, fragile, and holds a good amount of liquid were all reported by participants 
in Phase 1.   The results of the regression analysis show that contoured, the rim is too 
narrow, and curved have the weakest correlations with the coordinates. While 
participants did report using these attributes to make judgments of usability in Phase 1, 
both contoured and the rim is too narrow were worded differently by participants and 
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each was only reported as being used by one participant.  Curved was not reported in 
Phase 1 at all. As expected, many of the attributes were also correlated with the attribute 
easy-to-use (Table 6.6). 
Table 6.3 
 
Standardized Regression Coefficients and Correlations for Drinking Glass Attributes 
Attribute R 
Correlation 
Dimension  
1 
Correlation 
Dimension 
2 
SME Code from Phase 1 
Easy to hold 0.86 -0.84 0.19 Mental Simulation 
Good distribution of weight 0.91** -0.91 0.07 Mental Simulation 
Contoured 0.48 0.48 -0.07 Local Features 
Easy to pick up 0.86 -0.81 0.27 Mental Simulation 
Good shape 0.93 -0.88 0.28 Mental Simulation 
The bottom is too wide 0.59 0.56 -0.18 Local Features 
The rim is too narrow 0.35 0.34 0.08 Local Features 
Steady 0.85 -0.85 -0.04 Mental Simulation 
Curved 0.45 0.45 -0.07 Local Features 
Balanced 0.91 -0.90 0.16 Mental Simulation 
Easy to drink from 0.86 -0.83 0.23 Mental Simulation 
Easy to spill 0.84 0.79 0.30 Mental Simulation 
Familiar 0.82 -0.71 0.40 Familiarity 
Typical 0.78 -0.72 0.29 Typicality 
Straight 0.62 -0.54 0.31 Local Features 
Awkward 0.85 0.83 -0.16 Mental Simulation 
Hard to wash 0.67 0.67 0.11 Mental Simulation 
Fragile 0.83 0.67 (0.49) Mental Simulation 
Attractive 0.80 -0.63 (0.48) Other 
Easy to drop 0.71 0.69 0.19 Mental  Simulation 
Fancy 0.78 0.55 (0.57) Other 
Comfortable 0.91 -0.88 0.22 Mental Simulation 
Will fit in your hand easily 0.84 -0.76 0.36 Mental Simulation 
Odd 0.88 0.80 -0.36 Typicality 
Slippery 0.56 0.56 0.09 Mental Simulation 
The liquid flows easily 0.81 -0.71 0.39 Mental Simulation 
Holds a good amount of 
liquid 0.83 -0.67 (-0.50) Other 
Simple 0.83 -0.83 0.02 Complexity 
Won't tip over 0.78 -0.67 -0.41 Mental Simulation 
Will feel good in your hand 0.89 -0.82 0.33 Mental Simulation 
Heavy 0.52 -0.47 -0.24 Mental Simulation 
Safe 0.88 -0.87 -0.12 Other 
Fun 0.61 0.61 0.04 Emotion/Intuition 
Would make me feel good 
to drink from it 0.89 -0.81 0.35 Other 
Would fit my style or image 
of myself 0.88 -0.87 -0.12 Other 
Would work well in my 
house 0.93** -0.92 -0.08 Mental Simulation 
Good design 0.93** -0.89 0.25 Emotion/Intuition 
Easy-to-use 0.87 -0.83 0.23 Emotion/Intuition 
** R>0.90 
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Table 6.4 
 
Attributes Correlated with “Good Shape” (dimension 1) 
Attribute r r2 SME Code from Phase 1 
Easy to hold 0.94** 0.88 Mental Simulation 
Good distribution of weight 0.93** 0.86 Mental Simulation 
Easy to pick up 0.95** 0.90 Mental Simulation 
Balanced 0.95** 0.90 Mental Simulation 
Easy to drink from 0.93** 0.86 Mental Simulation 
Awkward -0.93** 0.86 Mental Simulation 
Comfortable 0.97** 0.94 Mental Simulation 
Will fit in hand easily 0.92** 0.85 Mental Simulation 
Odd -0.91** 0.83 Local Features 
Will feel good in your hand 0.96** 0.92 Mental Simulation 
Would make me feel good to drink from it 0.92** 0.85 Other 
Good design 0.98** 0.96 Local Features or Typicality/Familiarity 
Easy-to-use 0.92** 0.85 Emotion/Intuition 
**p<.01, r ≥ 0.90, r ≤ -0.90 
**p<.01 
 
 
 
 
Table 6.5 
 
Attributes Correlated with “Fancy” (dimension 2) 
Attribute r r2 SME Code from Phase 1 
Fragile  0.87** 0.76 Mental Simulation 
Holds a good amount of liquid -0.87** 0.76 Mental Simulation 
Steady -0.63** 0.40 Mental Simulation 
Easy to spill  0.68**  0.46 Mental Simulation 
Hard to wash  0.61** 0.37 Mental Simulation 
Easy to drop  0.74** 0.55 Mental Simulation 
Safe -0.62** 0.38 Other 
Fun 0.63** 0.40 Emotion/Intuition 
Would fit my style -0.64** 0.41 Other 
Would fit in my house -0.62** 0.38 Other 
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Table 6.6 
 
Attributes Correlated with “Easy-to-Use”  
Attribute r r2 Sig. 
Easy to hold 0.90** 0.81 Mental Simulation 
Good distribution of weight 0.90** 0.81 Mental Simulation 
Easy to pick up 0.93** 0.86 Mental Simulation 
Balanced 0.93** 0.86 Mental Simulation 
Easy to drink from 0.96** 0.92 Mental Simulation 
Comfortable 0.94** 0.88 Mental Simulation 
Safe 0.90** 0.81 Other 
Good design 0.91** 0.82 Emotion/Intuition 
Good shape 0.92** 0.84 Mental Simulation 
**p<0.01, r ≥ 0.90, r ≤ -0.90 
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Figure 6.2 Drinking Glasses MDS model with attributes in usability space 
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Cooktops 
 Means for attribute ratings are presented in Appendix B. The results of the 
regression analyses show that the attributes it is easy to understand how each burner is 
controlled (R = 0.83, rd1 = -0.66), too many controls (R = 0.79, rd1 = 0.77), it would take 
me a long time to learn to use (R = 0.81, rd1 = 0.76) and easy-to-use (R = 0.79, rd1 = -
0.64) are most correlated with the horizontal dimension (d1).  The attribute too many 
controls resulted in the strongest correlation with the horizontal dimension (R = 0.79, rd1 
= 0.77).  Too many controls and it is easy to understand how each burner is controlled  
have a significant correlation with each other (r = -0.75, p<0.01) as well.  It would take a 
long time to learn to use and too many controls are also strongly correlated (r = 0.86, 
p<0.01). Other attributes correlated with too many controls are reported in Table 6.8. 
Again, vectors for the attributes that are most correlated with the dimension were mapped 
onto the MDS model Figure 6.1.    
 Further investigation of the attribute it would take me a long time to learn to learn 
to use revealed strong correlations with easy-to-use (r = -0.90, p<0.01 ) and confusing (r 
= -0.91, p<0.01).  Participants in Phase 1 reported using their intuition of about ease-of-
use of the cooktop, the number of controls on the cooktop, their ability to understand how 
the burners were controlled, and how confused the cooktop made them feel.  However 
participants in Phase 1 did not report using the amount time to learn to use the cooktop as 
a guiding strategy for UAs.  
 A FET showed no significant difference in the frequencies of types of attributes 
that were correlated with too many controls (p = 0.94).  Attributes were nearly evenly 
dispersed over strategy categories that were represented.  These results support the results 
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from phase 1 showing that people use a variety of strategies for making UAs of cooktops.  
Perhaps this is because cooktops require both mental an cognitive interaction,  perhaps 
this is because some of the interaction that is required to make UAs can actually be done 
(mapping control to burner), or perhaps it is an artifact of the familiarity of using 
cooktops.  
 It is easy to understand how each burner is controlled (R = 0.83, rd2 = -0.51), good 
spacing (R = 0.74, rd2 = -0.48), good layout (R = 0.71, rd2 = -0.47), good organization (R 
= 0.73, rd2 = -0.46), easy-to-use (R = 0.79, rd2 = -0.46), typical (R = 0.68, rd2 = -0.46), 
confusing (R = 0.77, rd2 = 0.47) and good design (R = 0.68, rd2 = -0.46) are the attributes 
that are the most (moderately) correlated with the vertical dimension (d2).  Several of 
these attributes seem be associated with the organization (spacing, layout) of the cooktop 
rather than the complexity of the design (number of controls or burners).   However all of 
the attributes are more correlated with the horizontal dimension possibly suggesting that 
the people may be using both dimensions equally and do not fully distinguish 
organization from complexity or that good organization may be able to compensate for 
the complexity of the design.  These vectors for these attributes were again mapped on 
the MDS model using the standardized regression coefficients as the ordered pair for 
each vector.    
 Fun (R = 0.24), attractive (R = 0.35) or sturdy (R = 0.47)  are least correlated with 
the MDS coordinates.  Participants in Phase 1 did not report using fun or attractive to 
guide their UAs. Only one participant report using the cooktop’s sturdiness as a 
surrogated for ease-of-use.  Several participants in Phase 1 did report that they tried to 
determine whether the burners lined up with the knobs (either in their primary strategy or 
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as a follow-on explanation) however poor alignment between burner and controls was 
not as strongly correlated with the MDS coordinates as some of the other attributes.  
Participants may rely more their judgment of whether they understand the layout of 
cooktop (i.e., It is easy to understand how each burner is controlled) rather than the 
mechanism that may lead to these experiences (i.e., spatial burner-control mapping).  
 
Table 6.7 
 
Standardized Regression Coefficients and Correlations for Cooktop Attributes 
Attribute R 
Correlation 
Dimension 
1 
Correlation 
Dimension 
2 
SME Code from 
Phase 1 
Too many burners 0.50 0.49 0.10 Complexity 
Too many controls 0.79 0.77 0.20 Complexity 
Poor alignment between burners and controls 0.56 0.42 0.37 Organization 
Good organization 0.73 -0.57 -0.46 Organization 
Dangerous 0.56 0.52 0.22 Other 
Easy-to-use 0.79 -0.64 -0.46 Emotion/Intuition 
Good control placement 0.62 -0.51 -0.35 Organization 
Confusing 0.77 0.61 0.47 Complexity 
Good spacing 0.74 -0.56 -0.48 Organization 
Easy to turn on burner 0.65 -0.53 -0.38 Mental Simulation 
Familiar 0.74 -0.60 -0.43 Familiarity 
Typical 0.68 -0.50 -0.46 Typicality 
This would work well in my kitchen 0.67 -0.57 -0.35 Other 
This would make me a better cook 0.48 -0.38 -0.29 Own Ability/Training 
Easy to cook on 0.72 -0.64 -0.34 Mental Simulation 
Good design 0.68 -0.50 -0.45 Organization 
Balanced 0.62 -0.49 -0.38 Organization 
Sturdy 0.47 -0.35 -0.31 Mental Simulation 
It would take me a long time to learn to use 0.81 0.76 0.28 Other 
Good layout 0.71 -0.53 -0.47 Organization 
Good control type (knobs vs. buttons) 0.66 -0.65 -0.06 Familiarity 
Too many different types/sizes of burners 0.61 0.53 0.31 Complexity 
It is easy to understand how each burner is 
controlled 0.83 -0.66 -0.51 Mental Simulation 
Fun 0.24 -0.21 0.12 Other 
Attractive 0.35 -0.34 -0.08 Other 
Hi-tech 0.50 0.40 0.30 Other 
This is my style 0.68 -0.53 -0.42 Other 
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Table 6.8 
 
Attributes Correlated with “Too Many Controls” (dimension 1) 
Attribute r r2 SME Code from Phase 1 
Easy-to-use -0.75** 0.56 Emotion/Intuition 
Confusing 0.75** 0.56 Complexity 
Easy to turn on burner -0.77** 0.59 Mental Simulation 
Familiar -0.75** 0.56 Familiarity 
Typical -0.75** 0.56 Typicality 
It would take me a long time to learn to use 0.86** 0.74 Other 
Too many different types/sizes burners 0.75** 0.56 Complexity 
It is easy to understand how each burner is 
controlled -0.75** 0.56 Mental Simulation 
**p<0.01 
 
Table 6.9 
 
Attributes Correlated with “It is easy to understand how each burner is controlled” 
(dimension 2) 
Attribute r r2 SME Code from Phase 1 
Easy-to-use 0.93** 0.86 Emotion/Intuition 
Good organization 0.88** 0.77 Organization 
Easy-to-cook on 0.86** 0.74 Mental Simulation 
Familiar 0.86** 0.74 Familiarity 
**p<0.01 
Table 6.10 
 
Attributes Correlated with “Easy-to-Use”  
Attribute r r2 SME Code from Phase 1 
Confusing -0.91** 0.83 Complexity 
Easy to turn on burner 0.90** 0.81 Mental Simulation 
Familiar 0.93** 0.86 Familiarity 
Easy to cook on 0.94** 0.88 Mental Simulation 
It would take me a long time to learn to use 0.90** 0.81 Other 
It is easy to understand how each burner is 
controlled 0.93** 0.86 Mental Simulation 
**p<0.01 
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Figure 6.3 Cooktop MDS model with attributes in usability space 
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Cookbooks 
 
 The results of the regression analyses show complex dish (R = 0.858, rd1 = 0.65), 
instructions are too long (R = 0.829, rd1 = 0.65), takes too long to read recipe (R = 0.823, 
rd1 = 0.57), and concise (R=0.806, rd1 = -0.59) are most correlated with the horizontal 
dimension (d1).  Complex (R=0.803, rd1 = 0.52), while having a relatively large R value, 
has a higher correlation with the vertical dimension (d2) than the horizontal dimension 
(d1).  Complex dish resulted in the largest absolute R value (R=0.858) and a 
comparatively high correlation with dimension 1 (r=0.649), however the instructions are 
too long attribute is also related, with a slightly stronger correlation with the horizontal 
dimension (R = 0.829, rd1 = 0.651,) than complex dish. These two attributes are also 
correlated with each other (r = 0.83, p<0.01).  Vectors for these attributes were again 
mapped on the MDS model using the standardized regression coefficients as the ordered 
pair for each vector. No other attributes are correlated with complex dish at r ≥ 0.90, p < 
0.01.  The attribute that is most strongly correlated with complex dish is complex (r = 
0.87, p<0.01).  These results suggest that complex dish may be more related to the overall 
complexity of the recipe, not the whether resulting food is complex (i.e., pancakes vs. 
soufflé).  Several secondary attributes are also correlated with instructions are too long 
(Table 6.12).   
 Considering all attributes correlated with instructions are too long (p<0.01) the 
results of a FET reveal a difference in the frequency of the type of attributes with the 
highest correlation with instructions are too long (p<0.01). Overall, 65.8%  of attributes 
correlated with instructions were to long (p<0.01) were coded as or would have been 
coded as Complexity or Organization in Phase 1.  Considering only those attributes 
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showing the strongest correlations (r ≥ 0.90 or r ≤	 -0.90), 70% of attributes would have 
been coded as Complexity in Phase 1.  It is important to note that the attributes were 
derived from participants’ self-reported strategies in Phase 1 so therefore many of the 
attributes are correlated with the main themes of the strategies in Phase 1 (organization, 
formatting, pictures, etc.).  Means for attribute ratings are presented in Appendix B and a 
complete list of attributes and strategy codes can be found in Table 6.11.  
 Poor contrast of text with background had the greatest correlation with the vertical 
dimension (d2) (R=0.765, rd2 =0.71).  Attributes good layout (r = -0.89, p<0.01) and this 
will be easy to cook from in my kitchen (r = -0.92, p<0.01) are strongly correlated with 
the poor contrast of text with background attribute.  Clear (r = -0.68,  p<0.01 ), takes too 
long to read (r = 0.85, p<0.01), concise (r = -0.86, p<0.01) and easy-to-use (r = -0.85, 
p<0.01) are also correlated with poor contrast with background.  The types of Phase 1 
strategies that were associated with poor contrast with background showed a great deal of 
variability (complexity = 28.6%, organization = 28.6%, mental simulation, task time, 
emotion/intuition = 14.3%).  Participants may be considering their own kitchen setup, 
lighting or other environmental factors when making UAs or rating attributes. Again, 
many of the attributes were correlated with the attribute easy-to-use. Attributes with 
p<0.01 and r ≥ 0.90, r ≤ -0.90 are reported below (Table 6.14). 
 Participants in Phase 1 did not report using the complexity of the dish (complex 
dish) or general complexity (complex) as strategies for making UA’s. Participants in 
Phase 1 also did not explicitly report using poor contrast of text with background. 
However participants did report using how long it took to read the recipe, the length of 
the text, and the conciseness of the recipe in Phase 1.  Typical (R = 0.26), delicious (R = 
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0.39), using this will make my friends envy my cooking (R = 0.17), this will make me a 
better cook (R = 0.30),  and a good number of steps (R = 0.40) do not appear to be 
strongly related to either dimension in the MDS model.  Of these attributes, the number 
of steps in the recipe was the only strategy reported by participants in Phase 1. 
 
Table 6.11 
 
Standardized Regression Coefficients and Correlations for Drinking Glass Attributes 
Attribute R 
Correlation 
Dimension  
1 
Correlation 
Dimension 
2 
SME Code from Phase 1 
Good formatting 0.70** -0.38 -0.59 Organization 
Easy-to-read 0.77** -0.54 -0.57 Organization 
Good use of pictures 0.56* -0.07 -0.56 Complexity 
Simple wording 0.73** -0.50 -0.53 Complexity 
Clear 0.76** -0.52 -0.56 Complexity 
Concise 0.81** -0.59 -0.55 Complexity 
Poor contrast of text with 
background 0.77** 0.30 0.71 Other 
Step-by-step instructions 0.51 -0.29 -0.41 Complexity 
Complex 0.80** 0.52 0.61 Complexity 
A good number of steps 0.39 -0.24 -0.31 Complexity 
Easy to find place 0.70** -0.42 -0.56 Complexity 
Too many ingredients 0.65* 0.38 0.52 Complexity 
Brief 0.78** -0.58 -0.51 Complexity 
Good flow 0.69** -0.44 -0.53 Organization 
Good use of space 0.64* -0.20 -0.61 Organization 
Busy 0.78** 0.55 0.55 Complexity 
Good Separation of 
instructions 0.64* -0.46 -0.44 Organization 
Dense 0.73** 0.54 0.49 Complexity 
Too detailed 0.78** 0.64 0.45 Complexity 
Easy to identify ingredients 0.72** -0.27 -0.67 Organization 
Good layout 0.74** -0.33 -0.67 Organization 
Too much text 0.79** 0.56 0.56 Complexity 
Complex dish 0.86** 0.65 0.56 Task Difficulty 
Delicious 0.39 0.02 -0.39 Other 
Takes too long to read 
recipe 0.82** 0.57 0.60 Task Time 
Takes too long to prepare 
the dish 0.68** 0.56 0.39 Task Time 
Instructions are too long 0.83** 0.65 0.51 Complexity 
Hard on the eyes 0.75** 0.40 0.63 Emotion/Intuition 
Well defined steps 0.68** -0.36 -0.58 Organization 
Good colors 0.71** -0.20 -0.68 Other 
Cluttered 0.78** 0.57 0.54 Complexity 
Good organization 0.70** -0.36 -0.60 Organization 
Typical  0.26 0.01 -0.26 Typicality 
Familiar 0.73** -0.43 -0.59 Familiarity 
 
 
 
 
90 
Confusing 0.78** 0.56 0.55 Complexity 
Unpleasant 0.66** 0.31 0.58 Other 
Attractive 0.66** -0.33 -0.57 Other 
This will make me a better 
cook 0.30 -0.02 -0.30 Own Ability/Training 
Safe 0.55* -0.26 -0.49 Other 
The language is hard to 
understand 0.73** 0.36 0.64 Organization 
Using this will make my 
friends envy my cooking 0.17 0.07 -0.16 Other 
This will be easy to cook 
from  in my kitchen 0.70** -0.36 -0.60 Mental Simulation 
Good design 0.74** -0.34 -0.65 Local Features 
Balanced 0.65* -0.38 -0.53 Organization 
Easy-to-use 0.78* -0.51 -0.60 Emotion/Intuition 
*p<0.05 
** p<0.01 
 
Table 6.12 
 
Attributes Correlated with “Instructions are Too Long” (dimension 1) 
Attribute r r2 SME Code from Phase 1 
Easy-to-read -0.91** 0.83 Organization 
Clear -0.91** 0.83 Complexity 
Busy 0.91** 0.83 Complexity 
Dense 0.92** 0.85 Complexity 
Too detailed 0.96** 0.92 Complexity 
Too much text 0.95** 0.90 Complexity 
Cluttered 0.91** 0.83 Complexity 
Takes too long to read recipe 0.97** 0.94 Time it will take to complete task 
Confusing 0.92** 0.85 Complexity 
Easy-to-use 0.90** 0.81 Intuition/Emotion 
**p<.01, r ≥ 0.90, r ≤ -0.90 
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**p<0.01, r ≥ 0.85, r ≤ -0.85 
 
Table 6.14 
 
Attributes Correlated with “Easy-to-Use”  
Attribute r r2 SME Code from Phase 1 
Good separation of instructions 0.90** 0.81 Organization 
Easy to identify ingredients 0.90** 0.81 Organization 
Good layout 0.93** 0.86 Organization 
Too much text -0.94** 0.88 Complexity 
Takes too long to read recipe 0.92** 0.84 Task Time 
Instructions too long 0.90** 0.81 Complexity 
Hard on the eyes -0.91** 0.82 Emotion/Intuition 
Cluttered -0.91** 0.82 Complexity 
Good organization 0.94** 0.88 Organization 
Attractive 0.91** 0.82 Other 
This will be easy to cook from in my 
kitchen 0.90** 0.81 
Mental Simulation 
Good design 0.95** 0.90 Local Features 
Balanced 0.94** 0.88 Organization 
**p<0.1 
 
 
Table 6.13 
 
Attributes Correlated with “Poor Contrast of Text with Background” (dimension 2) 
Attribute r     r2 SME Code from Phase 1 
This will be easy to cook from in my kitchen  -0.92** 0.84 Mental Simulation 
Good layout  -0.89** 0.79 Organization 
Good formatting -0.86** 0.74 Organization 
Clear -0.86** 0.74 Complexity 
Takes too long to read 0.85** 0.72 Task Time 
Concise -0.86** 0.74 Complexity 
Easy-to-use -0.85** 0.72 Intuition/Emotion 
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Figure 6.4 Cookbook MDS model with attributes in usability space 
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Chapter 7  
Discussion 
 
 Substantial research effort has been devoted to describing the problems that occur 
when users incorrectly allocate attention or misjudge the physical demands of tasks.  
However, it remains that very little research has focused on the specific strategies that 
people use to make predictions about the ease or difficulty of using a product.  The 
purpose of the current study, conducted in two phases, was to 1) elicit empirically-
derived, self-reported strategies in order to establish a comprehensive list of strategies 
that people believe they are using to make a priori usability assessments about product 
designs, 2) develop a taxonomy that can be used to classify user-reported a priori 
usability assessments 3) determine the effect of product design class on strategy selection 
and 4) ascertain whether the strategies elicited by implicit means matched those that are 
elicited by verbal self-reports. 
Participant-Generated Strategy Reports and Coding  
 An important purpose of this study was to supply researchers with a taxonomy to 
classify UA strategies that include both the major strategy categories as well as a sample 
of terminology that users used to describe these strategies.  All one hundred and fifty of 
the participants in Phase 1 reported using some sort of strategy for making UAs. This 
lead to an extensive list of strategies for each design class.  Most participants used 
considerable detail to describe the strategies they reported using. The procedure of using 
an online survey format to collect the strategies seemed to work well in encouraging 
participants to explain what they believed they were doing and took substantially less 
time than interviewing participants one-on-one.  Collecting rich data sets quickly is 
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important in conducting product-design research. Researchers often have tight schedule 
constraints or may need to conduct research remotely.   
 The process for developing the taxonomy for classifying strategies was less 
challenging than expected.  The raters, who all have considerable experience assessing 
the usability of products, came to quick agreement about the strategy coding labels and 
qualifications of category members.  A “substantial” inter-rater agreement was achieved 
(Kappa = 0.76) (J. Cohen, 1960).  Because the coding strategies were achieved based on 
a small, random sample of the collected strategies, some of the strategies may have been 
missed in the coding scheme.  The category of  “other” was used if the rater came across 
a user strategy that did not fit into one of the defined categories; however this was always 
used as a last-resort and only two of the one-hundred-fifty strategies were coded as 
“other” originally.  This “translation” from SME- and theory-generated categories to 
terminology actually used by participants will help future researchers make sure that they 
are speaking to users about usability in ways these users will understand. 
 The final group of coding categories strongly resembled those proposed by Sublette 
and colleagues (Sublette et al., 2012).   The main differences between the two coding 
schemes are that “typicality,” “organization,” “task difficulty,” and “other” were included 
in the new taxonomy. However, the categories “anxiety felt upon reading the task 
description,” “how you or others might judge your performance,” “risks associated with 
performing the task,” “how much practice the task would require to be performed well,” 
and “your initial success at performing the task,” were not part of the final taxonomy 
used in the current study.  Still, some of the responses obtained from participants in the 
current study could be directly described by several of these earlier strategy codes. 
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Participant-reported strategies such as  “ability to hold securely,” or “how easy it can 
spill,” could have been coded as “risk” or “safety.”  Also, “how much time to learn to 
understand knobs,” could have been coded as “learnability” or “ how much practice the 
task would require to be performed well.”  However, few strategies were coded by raters 
as “other” in this study, thus suggesting that the addition of more categories is not 
needed.  The current study indicates that participants report different UA strategies for 
products in different design classes.  Therefore it remains possible that design classes not 
used in this study may require additional coding categories. 
 In the current study, design class appeared to affect the UA strategies volunteered 
by participants in the following ways.  Participants reported using “complexity” or 
“organization” most often to predict the usability of cookbooks.  Participants reported 
using “mental simulation” or “typicality/familiarity” most often for predicting the 
usability of drinking glasses.  Participants reported using “complexity,” “organization,” 
and to a lesser extent “typicality/familiarity,” and “mental simulation” as strategies for 
predicting the usability of cooktops.   
 As in the current study, the previous study by Sublette and colleagues required 
participants to report UA strategies for three classes of stimuli.  The three types of stimuli 
may share similarities to the three design classes in the current study.  In the previous 
study, participants were asked to predict the ease of performing a Fitts’ target acquisition 
task, a visual search task, and a burner-control task.  Unlike the open-ended responses 
requested of participants in the present study, previous participants were asked to choose 
the strategy they believed they used from a list of researcher-generated strategies 
(Sublette et al., 2012).  The Fitts’ task may be similar, though abstractly, to using a 
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drinking glass.  Both the Fitts’ task and the use of the glasses require visual-motor 
coordination.  Likewise, the visual search task may rely on similar cognitive processes as 
reading a cookbook, especially given that some participants indicated that they assessed 
how easy it would be to search for specific elements (e.g., ingredients).  The stove-use 
task in the previous study is directly related to cooktop usability in the current study. 
 In the study by Sublette and colleagues (2012), participants reported using the 
strategy of imagining performing the task to predict the amount of workload imposed by 
performing the Fitts’ task. The current results of the UA strategies for drinking glasses 
agree with the results of the previous study suggesting that people visualize using the 
product or performing the task when the product or task requires visual-motor 
performance.  In the previous study, participants reported using the number of items in 
the stimuli as the most important factor for assessing the visual search task.  Similarly, 
participants in the cookbook condition of the current study reported relying on 
“complexity” and “organization” of the design to make their UAs.  And for the stove task 
in the previous study, participants reported using familiarity of the stoves and experience 
with similar tasks as the most important strategy for assessing imposed workload.  Here, 
however, the findings of the two studies are not in agreement.  In the current study, 
participants did report using “familiarity/typicality” as a heuristic for making UAs; 
however, they did not report it as the most important strategy they used. Participants in 
the current study reported using “organization” and “complexity” as well as a variety of 
other strategies that were unfortunately not included in the fixed set of strategy 
alternatives from which participants in the prior study were asked to make their selection. 
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 Discrepancies between the current study and the previous study may be the result of 
a host of factors.  One factor, unsurprisingly, is that tasks in the two studies were 
different.  In the current study participants were asked to assess the usability of real-
world product designs.  In the previous study, two of the scenarios given to participants 
involved abstract tasks with no stated application to familiar products.  Unlike the current 
study, the context (e.g., tasks to be performed with the stimuli/products) was well-defined 
in the previous study. For example, in judging the stoves, participants were asked to 
indicated the workload associated with quickly turning on a specific burning without 
accidentally activating the others.  Further, the stove in the previous study was a vector 
diagram as opposed to the real cooktop photos used in the current study.  Participants in 
the previous study were asked to rate workload using the NASA-TLX, while participants 
in the current study were asked to rate usability (1-6).  However the most substantial 
difference, and the reason the current study was performed, was the collection of open-
ended, user-generated strategy data.  The current study asked participants to generate and 
explain their strategies whereas the previous study asked participants to choose their top 
three strategies from a list of researcher-generated strategies.  Forcing participants to 
choose three strategies may have diluted the importance of some of the strategies for 
participants and may have forced them to choose strategies they did not actually use.  
Also, the strategy they actually used may not have been an option in the list of strategies 
they had to choose from.  Consequently, it is difficult to directly compare the results of 
the two studies, and it highlights the true need to perform a study that asks users to 
generate their own strategy descriptions.   
 
 
 
 
98 
 A comparison can also be made between the SME-derived taxonomy (Sublette et 
al., 2016) and the current study. The taxonomy was created with the goal of being able to 
use the categories to classify the strategies in this study.  However, several of the 
categories that could have differentiated the strategies were grouped by experts into the 
same category and thus made it difficult to code the strategies in a meaningful way. The 
coders in this study found it necessary to use a mixture of the SME-derive classifications, 
the researcher-generated strategies and new classifications where needed. The taxonomy 
from the previous study is still an important framework for understanding how SMEs 
assess differences and similarities in the usability guidelines that are widely used, and 
SMEs can still compare SME-defined usability guidelines to user-generated strategies.  
Another goal of the current study was to provide a comprehensive list of strategies; the 
self-reported strategies are nevertheless constrained by the design classes used in the 
study as well as by participants’ abilities to access all strategies that they might have 
used.  It is possible that some of the other strategies used in the previous two studies may 
become important as more design classes are evaluated.   
Applications of the Taxonomy 
 As stated above, the strategies for UAs of cookbook designs were most often coded 
by SMEs as “complexity” and “organization” of the page.  SMEs coded strategies for 
UAs for drinking glasses most often as “mental simulation” or “typicality/familiarity.” 
“Complexity,” “organization,” and to a lesser extent “typicality/familiarity” and “mental 
simulation” were used to code strategies for predicting the usability of cooktops.  Overall, 
the most-used strategies were “complexity,” “organization,” “typicality/familiarity,” and 
“mental simulation.”  Theses four categories accounted for 80% of the total strategies 
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reported by participants and coded by SMEs.  However there was evidence of 
participants using their evaluation of their “own ability/training,” their “intuition,” their 
prediction of the general  “difficulty of the task” they contrived, and the “amount of time” 
they predicted it would take to complete the task to make UAs.   
 Based on the results of this study, designers and practitioners should consider 
focusing on the visual complexity of instructional texts.  Texts (i.e., verbal or visual 
documents that instruct users in a particular task) should look as easy-to-use as they are if 
the goal of the design is to calibrate users’ expectations with actual ease-of-use.  
However designers will have to reconcile that the same design properties that make 
things look  easy-to-use are the properties that often make the designs actually (inherent) 
easy-to-use and designers do not often control the content or subject of the text.  Because 
participants in this study did not report evaluating the complexity of the content, even 
simple instructions that look daunting might decrease a user’s willingness to use the text.  
However designs that are overly visually simplified might give users a false sense of 
security.  
 The results of the study also revealed that design classes that require a strong 
perceptual-motor component (drinking glasses) encourage users to use “mental 
simulation” to make UAs.  Without thorough usability testing of such objects, designers 
should be able to use their own interpretation of their “mental simulation” of using the 
glass to predict whether users will predict the object will be easy- or hard-to-use.  
Therefore, again, if designers want designs to be willingly tried by participants, they may 
consider designing objects that look easy to physically manipulate or at least reflect 
actual aspects of the object such as weight, breakability, balance, etc.  Users may have 
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less tolerance for objects that do not meet their physical expectations (e.g., a chair that is 
heavier than it looks and is difficult to pick up, a glass that wobbles but looks steady, a 
cup that looks heavy but is light so the user constantly spills their drink).  It may be more 
important to accurately convey attributes for perceptual-motor tasks because 
consequences of misjudging may be quick and challenging to recover from. 
 Participants used a wider variety of strategies for evaluating cooktops than drinking 
glasses or cookbooks.  Nevertheless 88% of the UA strategies fell within the four 
strategies categories listed above possibly indicating that design classes that require both 
cognitive and perceptual-motor interaction or mapping (e.g., amusement park maps) may 
invoke a wider variety of strategies depending on factors that were not identified in this 
study.   Overall while “mental simulation,” “organization,” “familiarity/typicality,” and 
“complexity” were the strategy categories most-used in this study, at this stage in the 
research practitioners should not restrict themselves to this list because of the limited 
number of design classes that were investigated.  It is also possible that, as a wider 
variety of design classes are studied, that other categories might need to be added to the 
taxonomy.  Also, for this study, “typicality” and “familiarity” were combined for 
analysis, however it may not make sense to combine these under certain circumstances 
(e.g., more participants, or design classes that were not studied here). Researchers 
wanting to further investigate the types of strategies used to make a priori UAs of 
different design classes should consider using the taxonomy in Table 7.1 below. 
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Table 7.1  
 
Practitioner Checklist for Coding Participant-Reported A Priori Usability Assessment 
Strategies 
For Design Classes:  Instructional Text, Perceptual-Motor, Mapping, 
Other________________ 
Strategy Category Description User Language Evidence of Strategy 
Mental Simulation:  Imagining using the design 
to perform a task 
fit, hold, holding, handle, 
imagined, predicted, 
visualized 
 
Complexity:  The amount of information 
that is needed to be 
processed across space 
(e.g., simultaneous 
information channels) and 
time (e.g., steps in task) 
how many steps, number of 
steps, density, clear, concise, 
pictures, less, number, 
simple 
 
Organization:  The overall layout of the 
design (e.g., proximity, 
stimulus response 
compatibility, white space) 
step by step, format, white 
space, readability, layout, 
position 
 
Typicality:  How often the type of 
design is encountered in 
everyday life  
typical, ordinary, unusual, 
abnormal, similar, strange 
 
Familiarity:  How much experience the 
person has using this type 
of design 
familiar, experience with 
object, prefer 
 
Intuition/ 
Emotion:  
Visceral (reactive) reaction 
to the design with out 
deeper processing of 
meaning 
intuition, ease of use, gut 
 
Local Features:  Generalizing beliefs about 
specific design features to 
the overall usability of the 
design 
straight,  curved, no grooves, 
color, text size, openness, 
narrow, wideness 
 
Own Ability/ 
Training:  Assessing one’s skill with the task profession, training 
 
Task Difficulty:  The evaluation of the 
difficulty of the task as 
representative of the 
difficulty of using the 
design 
no differentiation in design, 
judgment about the difficulty 
of use of the design class as 
a whole  
 
Time: The time it will take to 
complete the task. 
time taking 
 
 
Other: 
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The Use of Context in Making Usability Assessments 
 Actual usability and predicted usability may vary depending on the context (the 
environment, the user or the task) in which the product is being used. A product may be 
usable in one environment but completely unusable in another environment.  For 
example, users may be able to read on a tablet in their bedroom, but not at the park due to 
glare from the sun.  Human factors researchers, when conducting tests with users, try to 
provide the context for users based on knowledge of the most likely or critical contexts 
for actual product use. Many of the current usability guidelines, however, do little to 
address the issue of context.  Formal heuristic analysis is supposed to be conducted 
without consideration for the context of product use, instead emphasizing basic 
guidelines or features for useable designs (Nielsen, 2005).  The SUS provides just one 
question asking usability test participants to consider how other people would learn to use 
a system or design (Brooke, 1996).  The ISO usability definition may go the furthest to 
address the contextual usability of products by defining usability as, “the extent to which 
a product can be used by specified users to achieve specified goals with effectiveness, 
efficiency and satisfaction in a specified context of use,” 
(https://www.iso.org/obp/ui/#iso:std:62733:en). 
 The results of Phase 1 provide evidence that users may generate their own context 
if one is not explicitly generated for them.  The use of mental simulation as a strategy 
would not be possible without assumptions about which task is to be performed.  
Approximately two thirds of participants in Phase 1 reported considering some sort of 
context when making a priori UAs.  There was an effect of design class on the type of (or 
lack of) context that participants considered.  Differences were found between contexts 
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generated for the drinking glass design class, and the cooktop and cookbook design 
classes.  No differences were found between the cookbook design class and the cooktop 
design class.  Fewer participants used context as a guide for making UAs of cookbooks 
than of drinking glasses.  These results may suggest that it is easier to generate contexts 
(tasks, users, situations or environments) when the task or product design requires 
physical interaction as in the case of cooktops and drinking glasses.  It may also suggest 
that in design classes like cookbooks, where parts of the assessment can actually be 
performed (i.e., reading the recipe), participants do not find it necessary to generate 
contexts.  
 The implications of these particular findings suggest that if researchers want 
participants to consider a specific context when predicting the usability of a product, they 
will need to tell the users under what conditions they should make their predictions.  In 
the current study, those constraints were deliberately excluded in order to investigate 
what participants do intuitively and spontaneously.  It is reasonable to assume that 
participants, when comparing designs in a brick and mortar store or online, will come to 
the table with their own set of assumptions about the tasks, users and environments that 
are most critical to consider. 
Inter-design Similarity of Usability Judgments 
 Overall, participants predicted drinking glasses would be generally easier-to-use 
than cookbooks or cooktops.  This may be because people have more experience using 
drinking glasses, or that designs that people can more quickly imagine themselves using 
seem easier.  It may even be that people do not have as much experience with as wide of 
a variety of cooktops or cookbooks as they have with drinking glasses.  It may be this 
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very familiarity that allows users to quickly imagine using a drinking glass and also 
triggers them to rate drinking glasses as generally easier to use than the other design 
classes. Tversky and Kahneman (1973) hypothesized that people may rely on how 
quickly they can bring to mind an example of an event as a heuristic to predict the 
probability of that event occurring in life.  Thus, these results may even suggest that 
people use the amount of time that it takes to make UAs as a heuristic for the ease-of-use 
of the design class itself.  Even though the number of questions was the same for all 
conditions, and more people in the drinking glass condition took the time to describe 
specific contexts for making predictions than those participants in the cookbook 
condition, participants in the cookbook condition took substantially more time to 
complete the survey (F(2, 146) = 5.5, p = 0.001). 
Usability Attribute Ratings 
 The purpose of the attribute ratings in Phase 2 was to identify the attributes that 
best described the major dimensions of the usability space of the MDS model.  It is 
important to repeat that the attributes in Phase 2 were derived from participants’ self-
reported strategies in Phase 1. Some of the attributes may share meaning or be difficult 
for participants to disentangle.  Therefore, it is expected that many of the attributes are 
correlated with the main themes of the strategies in Phase 1 (organization, formatting, 
pictures, etc.), with the dimensions of the designs in the MDS models, and with each 
other. 
 Choosing the single attribute that describes each dimension is often challenging and 
possibly more so for this study than other studies because of the way in which the 
attributes for Phase 2 were derived.  As shown from the results of the regression analyses 
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in Phase 2, several attributes could explain the main strategies participants used to make 
their UAs. In many cases, the strategies may overlap, have strong correlations with each 
other and/or work to tell a more complete story about how participants make their 
predictions.  For this exploratory study, it may be more important to err toward being too 
inclusive in describing the meaning of the dimensions derived from the MDS analysis. It 
may be premature to label the dimensions based on distinct attributes. 
 For drinking glasses, good shape and fancy were found to be two of the attributes 
with the strongest associations with participants’ UAs.  Participants in Phase 1 reported 
using both of these strategies.  They also reported using strategies that were closely 
correlated with these strategies such as easy-to-hold, easy-to-pick up, balanced, good 
design, will feel good in your hand and comfortable.  In Phase 1, the majority of the 
participants reported using strategies that indicated they used mental simulation to make 
their UAs.  Considering the user-generated context in which good shape was used by 
participants in Phase 1, SMEs coded the description as a “mental simulation” type of 
strategy.  Fancy was coded as “other.”  However, both strategies are strongly correlated 
with attributes that would be or were coded by SMEs as indicative of mental simulation.   
 For cooktops, too many controls and it is easy to understand how each burner is 
controlled had some of the strongest associations with the dimensions in the cooktop 
MDS model.  Participants in Phase 1 reported using these attributes as well as others to 
make their usability predictions.  For cookbooks, instructions are too long and poor 
contrast of text with background had the strongest association with the participants UAs 
of designs.  Both of these were described by participants in Phase 1.  Overall, these 
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results provide evidence that at least some participants in Phase 2 used terminology that 
is consistent with the terminology people used to describe the designs during Phase 1. 
Future Research 
 Future research should investigate other design classes.  While the design classes 
were chosen to explore a wide variety of strategies, true patterns in how users make 
usability predictions cannot emerge until more design classes are explored.  Future 
research could also explore how changes in specific design attributes affect UAs and how 
users define or quantify attributes such as good design or good shape. 
 In addition, future research should investigate whether strategies reported by 
participants and those uncovered using MDS analysis are the same as those that truly give 
rise to participants’’ UAs.  This study was not able to address the possibility that 
participants’ have no conscious access to strategies that determine usability impressions 
and rather retrospectively create rationales that seem consistent or plausible as sources for 
their UAs. 
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 Appendix A  
 
          
 
           
Table 1 
Aggregate Co-occurrence Matrix Showing Number of Times Drinking Glass Designs 
Were Grouped Together by Usability Similarity 
Drinking Glass Design 
Drinking  
Glass 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 51 
 
                   
2 11 51                   
3 27 15 51                  
4 18 12 20 51                 
5 28 10 30 20 51                
6 28 13 26 23 24 51               
7 11 20 15 15 10 18 51              
8 10 20 8 8 9 12 16 51             
9 30 11 25 17 31 26 9 8 51            
10 19 13 20 10 13 19 11 8 19 51           
11 29 11 27 20 32 22 12 10 34 12 51          
12 17 13 24 18 24 18 14 9 25 17 17 51         
13 15 20 17 16 14 17 13 13 14 18 15 16 51        
14 10 15 10 11 11 7 12 14 10 12 8 8 8 51       
15 19 20 15 16 14 22 14 11 18 16 16 22 25 10 51      
16 9 15 7 6 7 10 8 9 5 7 5 7 7 10 13 51     
17 24 14 27 18 29 21 10 10 22 12 22 22 20 10 19 10 51    
18 23 13 26 20 22 33 18 13 24 19 21 22 18 9 25 12 20 51   
19 13 16 15 24 16 25 16 13 18 19 19 20 19 6 20 12 16 20 51 
 20 13 11 17 24 16 20 19 11 13 15 13 16 14 8 16 7 17 21 18 51 
 
Table 2 
Aggregate Co-occurrence Matrix Showing Number of Times Cooktop Designs Were 
Grouped Together by Usability Similarity 
Cooktop Design 
Cooktop 
Design 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 48                    
2 14 48                   
3 16 14 48                  
4 14 21 10 48                 
5 16 19 15 13 48                
6 27 11 22 11 18 48               
7 11 19 14 19 12 9 48              
8 21 18 16 11 13 23 15 48             
9 12 17 12 23 14 12 17 11 48            
10 17 22 18 17 26 15 16 16 16 48           
11 17 10 17 11 12 15 15 13 16 14 48          
12 8 18 12 16 14 11 19 12 21 17 11 48         
13 22 16 14 14 23 21 10 16 11 25 11 12 48        
14 20 15 19 14 28 29 13 19 15 20 11 11 23 48       
15 16 18 16 14 20 15 18 19 12 20 21 15 12 13 48      
16 18 11 12 12 20 23 7 15 13 18 11 7 20 21 15 48     
17 18 12 21 15 22 30 11 21 14 20 19 13 21 29 18 21 48    
18 7 13 10 18 13 9 21 11 18 13 15 16 10 9 10 9 10 48   
19 27 14 21 13 16 19 13 20 7 15 19 8 16 15 18 12 19 11 48 
 20 21 13 21 9 17 26 12 15 11 18 13 11 25 21 18 20 24 7 21 48 
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Table 3  
Aggregate Co-occurrence Matrix Showing Number of Times Cookbook Designs Were 
Grouped Together by Usability Similarity 
Cookbook Design 
Cookbook 
Design 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 
1 51 
   
                
2 11 51 
  
                
3 27 15 51 
 
                
4 18 12 20 51                 
5 28 10 30 20 51                
6 28 13 26 23 24 51               
7 11 20 15 15 10 18 51 
  
           
8 10 20 8 8 9 12 16 51 
 
           
9 30 11 25 17 31 26 9 8 51            
10 19 13 20 10 13 19 11 8 19 51 
 
         
11 29 11 27 20 32 22 12 10 34 12 51          
12 17 13 24 18 24 18 14 9 25 17 17 51         
13 15 20 17 16 14 17 13 13 14 18 15 16 51        
14 10 15 10 11 11 7 12 14 10 12 8 8 8 51       
15 19 20 15 16 14 22 14 11 18 16 16 22 25 10 51      
16 9 15 7 6 7 10 8 9 5 7 5 7 7 10 13 51     
17 24 14 27 18 29 21 10 10 22 12 22 22 20 10 19 10 51 
   18 23 13 26 20 22 33 18 13 24 19 21 22 18 9 25 12 20 51 
19 13 16 15 24 16 25 16 13 18 19 19 20 19 6 20 12 16 20 51 
 20 13 11 17 24 16 20 19 11 13 15 13 16 14 8 16 7 17 21 18 51 
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  Appendix B
 
Table 1 
Drinking Glass (1-10) Attribute Means 
 Drinking Glass Design 
Attribute 1 2 3 4 5 6 7 8 9 10 
Easy to hold 4.63 4.04 5.05 4.65 5.00 4.05 4.12 3.54 4.63 3.82 
Good distribution of weight 4.68 3.52 5.00 4.15 5.00 4.47 3.54 3.46 4.47 4.32 
Contoured 4.37 4.52 3.11 3.85 2.59 4.11 4.35 4.29 4.26 4.39 
Easy to pick up 4.95 4.15 5.05 4.65 5.18 4.32 4.50 3.86 4.89 4.18 
Good shape 4.68 3.63 4.74 4.50 4.94 4.21 3.69 3.75 4.53 3.93 
The bottom is too wide 1.84 2.07 2.11 2.05 1.76 1.84 2.12 1.96 1.63 2.86 
The rim is too narrow 2.47 2.04 1.74 3.35 1.71 2.37 2.23 2.54 1.47 3.14 
Steady 4.58 3.48 5.16 4.00 5.12 4.00 3.46 3.43 4.58 4.39 
Curved 4.63 5.11 3.63 3.50 2.00 4.63 4.19 3.96 3.37 4.86 
Balanced 4.68 3.38 5.00 4.15 4.94 4.16 3.73 3.57 4.58 4.36 
Easy to drink from 5.05 4.22 5.21 4.35 5.47 4.68 4.08 4.00 5.00 3.89 
Easy to spill 2.32 4.15 2.11 2.90 2.76 3.32 4.27 4.14 2.74 2.71 
Familiar 4.32 4.30 4.58 4.10 4.94 4.16 3.77 2.68 3.95 3.21 
Typical 3.84 3.63 4.58 3.70 4.71 3.53 3.15 2.25 3.42 2.86 
Straight 2.89 2.56 3.68 3.75 4.18 2.53 3.35 2.29 3.37 2.11 
Awkward 2.00 3.44 2.21 3.20 1.71 2.63 3.12 3.57 2.42 3.21 
Hard to wash 2.58 3.15 2.26 3.80 1.88 3.16 2.73 3.57 2.26 3.25 
Fragile 3.11 4.37 2.63 4.15 3.00 3.68 4.65 4.46 3.11 3.71 
Attractive 4.42 4.11 4.37 4.35 4.35 4.32 3.96 4.61 4.53 3.89 
Easy to drop 3.21 3.70 2.32 3.30 2.71 3.47 3.31 4.11 2.95 3.25 
Fancy 3.21 4.70 2.95 4.30 2.71 3.37 4.50 5.21 3.05 3.79 
Comfortable 4.79 3.63 4.74 4.60 5.00 4.21 3.81 3.57 4.47 4.04 
Will fit in your hand easily 4.47 4.04 4.74 4.95 5.12 4.21 4.46 3.82 4.74 3.89 
Odd 2.37 3.52 2.21 2.65 1.76 2.42 2.92 4.04 2.74 3.79 
Slippery 2.83 2.89 2.33 2.80 2.71 3.11 2.81 3.32 2.47 2.96 
The liquid flows easily 4.84 4.59 4.84 4.80 5.41 4.53 4.58 4.50 5.11 3.96 
Holds a good amount of liquid 4.79 3.41 5.37 4.25 5.18 4.63 3.69 2.79 5.00 4.50 
Simple 4.61 3.07 4.63 4.15 4.71 3.84 3.62 2.29 4.42 4.07 
Won't tip over 4.37 3.37 4.68 3.65 4.12 3.95 2.88 3.21 4.42 4.82 
Will feel good in your hand 4.47 3.74 4.84 4.50 4.65 4.21 4.12 3.71 4.53 4.04 
Heavy 3.61 2.70 5.05 3.60 3.76 3.00 2.96 2.57 3.58 3.25 
Safe 4.68 3.93 4.95 4.05 5.12 3.84 3.54 3.57 4.68 4.14 
Fun 3.26 4.07 3.53 4.05 3.18 3.53 3.58 4.36 3.95 4.04 
Would make me feel good to drink 
from it 4.58 3.37 4.47 4.20 4.18 4.05 3.62 4.07 4.37 3.61 
Would fit my style or image of 
myself 4.42 2.78 4.47 3.60 4.71 3.32 2.73 3.00 4.32 3.75 
Would work well in my house 4.28 2.89 4.37 3.80 5.00 3.58 3.15 2.82 4.42 4.04 
Good design 4.79 3.48 4.74 4.20 4.82 4.37 3.73 3.64 4.42 3.75 
Easy to use 4.84 4.04 5.32 4.35 5.24 4.37 4.35 4.07 4.95 4.14 
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Table 2  
Drinking Glass (11-20) Attribute Mean 
 Drinking Glass Design 
Attribute 11 12 13 14 15 16 17 18 19 20 
Easy to hold 5.16 4.00 4.07 3.21 3.81 2.93 4.42 4.40 3.76 4.35 
Good distribution of 
weight 4.95 4.17 3.86 2.86 3.75 2.68 4.42 4.20 4.24 4.10 
Contoured 3.53 3.39 4.68 4.89 5.00 4.21 3.58 4.25 4.90 3.85 
Easy to pick up 5.11 3.83 4.21 3.18 4.13 3.31 4.68 4.60 4.21 4.60 
Good shape 4.84 3.78 4.11 2.71 3.81 2.52 4.32 4.35 3.90 4.50 
The bottom is too wide 1.68 2.22 2.36 2.07 1.88 4.10 1.89 2.00 2.21 2.20 
The rim is too narrow 1.63 3.00 2.64 2.89 2.00 2.83 2.42 2.05 2.34 3.45 
Steady 4.79 4.17 3.93 2.75 3.75 3.38 4.16 4.25 3.93 3.95 
Curved 3.58 3.67 4.79 5.43 5.00 4.14 2.74 4.70 5.24 4.40 
Balanced 4.79 4.11 4.00 2.57 3.69 2.76 4.47 4.35 4.24 4.30 
Easy to drink from 5.32 4.18 4.36 2.54 4.13 3.21 4.68 5.05 4.17 4.20 
Easy to spill 2.42 2.89 2.96 3.93 3.75 3.48 2.84 3.25 2.93 3.70 
Familiar 5.05 3.33 3.43 1.61 2.81 2.41 4.00 4.55 3.69 4.55 
Typical 4.95 2.94 2.71 1.43 2.44 1.90 3.58 3.95 2.83 3.95 
Straight 3.37 3.22 2.21 1.54 2.38 2.17 4.37 2.00 2.24 3.90 
Awkward 1.68 3.67 2.96 4.54 3.50 4.34 2.11 2.40 3.07 2.65 
Hard to wash 1.84 3.61 3.14 3.93 2.38 4.59 2.63 2.60 3.76 4.00 
Fragile 2.74 3.28 3.32 4.18 3.94 3.76 3.63 3.70 4.14 4.95 
Attractive 4.26 4.22 4.46 3.25 3.81 2.97 3.84 4.55 4.41 4.20 
Easy to drop 2.53 3.44 2.82 4.07 3.06 3.45 2.79 2.65 3.59 4.10 
Fancy 2.47 3.83 4.00 3.75 3.50 3.31 3.53 3.65 4.48 4.90 
Comfortable 5.00 3.89 3.82 2.71 4.13 2.66 4.21 4.45 3.93 4.11 
Will fit in your hand 
easily 5.11 3.61 4.14 3.29 4.13 3.07 4.47 4.65 4.03 4.45 
Odd 1.47 3.89 3.21 5.21 4.06 4.86 2.74 2.05 2.93 2.80 
Slippery 2.58 3.33 2.50 3.18 3.13 2.93 2.63 2.65 2.93 3.15 
The liquid flows easily 5.26 4.17 4.57 3.39 4.75 3.55 4.42 4.70 4.45 4.50 
Holds a good amount 
of liquid 5.11 4.83 4.39 4.50 4.88 4.34 4.68 4.95 4.66 3.50 
Simple 5.21 3.00 3.39 2.75 3.19 2.34 3.84 3.95 3.17 4.10 
Won't tip over 4.16 3.78 3.64 3.43 3.56 3.28 3.84 3.95 4.21 3.30 
Will feel good in your 
hand 4.79 3.72 4.07 3.07 3.75 3.21 4.16 4.45 3.90 4.55 
Heavy 3.32 3.94 3.32 2.82 2.44 3.55 3.32 3.65 3.41 2.25 
Safe 4.89 4.17 4.14 3.32 4.31 3.00 4.42 4.30 3.90 3.90 
Fun 3.16 4.28 3.68 3.96 3.88 4.07 3.63 3.65 4.00 3.75 
Would make me feel 
good to drink from it 4.79 3.89 4.11 2.71 3.94 3.00 3.95 4.15 3.97 4.15 
Would fit my style or 
image of myself 4.79 3.67 3.68 2.68 3.75 2.34 3.47 3.40 3.66 3.35 
Would work well in 
my house 5.00 3.76 3.82 2.64 3.56 2.24 4.05 3.60 3.55 3.60 
Good design 4.74 4.00 3.93 2.79 3.69 2.34 4.42 4.25 3.86 4.55 
Easy to use 4.89 4.39 4.21 2.79 4.38 3.10 4.58 4.70 4.14 4.25 
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Table 3  
Cookbook (1-10) Attribute Means 
 Cookbook Design 
Attribute 1 2 3 4 5 6 7 8 9 10 
Good formatting 4.83 4.05 4.35 4.22 4.65 3.62 4.28 4.14 4.72 4.59 
Easy-to-read 4.94 4.00 4.26 4.35 4.50 2.95 4.39 4.36 4.94 4.24 
Good use of pictures 5.22 4.45 4.83 4.26 4.80 2.10 4.28 2.25 4.67 4.59 
Simple wording 4.89 4.09 4.22 4.17 4.55 3.43 4.28 4.36 4.72 4.35 
Clear 5.22 4.05 4.57 4.57 4.35 3.67 4.50 4.14 5.00 4.47 
Concise 3.78 3.36 3.70 3.87 4.20 2.90 4.22 4.11 4.50 3.88 
Poor contrast of text with 
background 1.83 2.82 2.13 2.61 2.90 3.76 2.50 2.61 1.89 2.65 
Step-by-step instructions 4.56 4.32 4.35 4.30 4.75 4.48 4.56 4.46 5.28 4.29 
Complex 2.39 3.59 2.78 3.04 3.25 4.57 2.89 2.68 2.61 3.47 
A good number of steps 4.83 4.23 3.96 4.13 4.15 3.95 4.33 3.96 4.67 3.88 
Easy to find place 4.78 4.00 4.00 3.96 4.50 2.81 4.33 3.75 4.56 4.12 
Too many ingredients 2.22 2.95 2.13 2.26 3.05 3.43 2.89 2.93 2.39 2.53 
Brief 4.06 2.91 3.70 3.39 3.50 2.38 3.83 3.50 4.06 3.41 
Good flow 4.89 4.05 4.00 4.30 4.40 3.52 4.44 3.71 5.11 4.29 
Good use of space 4.94 4.09 4.13 4.26 4.55 3.81 4.06 3.71 4.94 4.29 
Busy 2.72 3.86 2.78 2.87 3.85 4.62 2.89 3.46 2.89 3.00 
Good Separation of instructions 5.11 3.59 4.22 4.35 4.60 3.86 4.17 4.29 4.78 4.35 
Dense 2.17 3.45 2.91 2.87 3.65 4.67 2.94 3.64 2.72 3.41 
Too detailed 1.78 3.41 2.57 2.78 3.10 4.29 2.61 2.89 2.33 2.76 
Easy to identify ingredients 5.00 4.77 4.43 4.52 4.40 3.81 4.61 4.32 5.06 4.47 
Good layout 5.06 4.00 4.43 4.22 4.10 3.33 4.06 3.89 5.17 4.53 
Too much text 2.17 3.77 2.43 2.74 3.10 4.48 3.00 3.36 2.39 2.76 
Complex dish 2.72 3.14 2.70 2.78 3.35 4.33 2.78 3.11 2.72 3.06 
Delicious 4.94 4.36 4.17 4.00 4.55 4.90 4.39 4.07 4.83 4.53 
Takes too long to read recipe 1.89 3.82 2.26 2.57 3.05 4.62 2.83 3.21 2.22 3.00 
Takes too long to prepare the dish 2.28 2.77 2.22 2.43 3.25 4.14 2.61 2.75 2.11 3.06 
Instructions are too long 1.94 3.95 2.35 2.65 3.15 4.71 2.67 2.89 2.11 3.24 
Hard on the eyes 2.56 3.14 2.35 2.50 3.05 4.38 2.61 3.79 2.00 2.65 
Well defined steps 4.39 4.23 4.09 4.22 4.60 3.90 4.33 4.50 5.11 4.18 
Good colors 4.67 4.64 4.91 4.17 4.45 3.05 4.44 3.43 4.72 4.76 
Cluttered 2.06 3.36 2.83 2.26 3.40 4.62 3.22 2.96 2.17 2.71 
Good organization 4.83 4.00 4.48 4.26 4.50 3.90 4.00 4.25 4.83 4.35 
Typical  3.39 3.77 3.00 3.04 4.20 3.57 3.56 3.25 4.22 4.18 
Familiar 3.89 3.82 3.52 3.83 4.15 3.14 3.78 3.61 4.44 4.06 
Confusing 1.72 2.73 2.39 2.48 2.95 3.57 2.56 2.43 2.17 2.65 
Unpleasant 1.78 2.36 2.17 2.39 2.70 2.81 2.61 2.86 1.94 2.06 
Attractive 4.78 4.18 4.43 4.04 4.45 3.29 4.06 3.61 4.83 4.65 
This will make me a better cook 4.44 3.82 3.57 3.57 4.45 4.10 3.61 3.71 4.56 4.24 
Safe 5.06 4.73 4.61 4.43 4.70 4.33 4.44 4.11 4.83 4.53 
The language is hard to understand 1.89 2.41 1.87 2.39 2.80 2.76 2.39 2.57 1.83 2.59 
Using this will make my friends 
envy my cooking 3.89 3.64 3.26 3.61 4.05 4.29 3.50 3.39 3.89 4.00 
This will be easy to cook from  in 
my kitchen 5.39 3.95 4.35 4.39 4.30 3.52 4.33 4.11 4.94 4.24 
Good design 4.33 4.09 4.35 4.43 4.45 3.24 4.06 3.79 5.17 4.53 
Balanced 4.72 4.14 4.04 4.09 4.45 3.48 4.17 3.79 4.72 4.24 
Easy-to-use 4.78 4.09 4.39 4.65 4.50 3.14 4.28 4.25 5.00 4.24 
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Table 4  
Cookbook (1-10) Attribute Means 
 Cookbook Design 
Attribute 11 12 13 14 15 16 17 18 19 20 
Good formatting 3.86 3.62 3.16 3.38 4.35 3.56 5.33 4.89 4.11 4.09 
Easy-to-read 3.82 3.58 2.63 3.57 4.60 3.69 5.44 4.58 4.14 4.09 
Good use of pictures 4.55 2.19 3.37 1.90 4.60 3.44 5.28 5.00 4.36 4.73 
Simple wording 3.73 3.77 3.32 3.76 4.50 3.88 5.00 4.42 4.14 3.91 
Clear 4.09 4.00 3.05 3.62 4.70 3.94 5.22 4.63 4.32 4.27 
Concise 3.27 3.62 3.05 3.29 3.95 3.81 4.67 4.26 4.14 4.32 
Poor contrast of text with 
background 2.73 3.69 3.42 3.86 2.55 3.44 2.00 2.21 2.93 3.32 
Step-by-step instructions 4.32 4.65 4.32 4.10 4.90 4.88 5.28 4.47 4.82 4.73 
Complex 3.68 3.58 4.37 3.86 3.45 4.06 1.72 2.89 3.46 4.14 
A good number of steps 3.95 4.38 4.21 3.86 4.45 4.50 4.44 4.47 4.79 4.05 
Easy to find place 3.73 3.27 2.74 3.33 4.40 3.69 5.22 4.53 4.14 3.95 
Too many ingredients 2.86 2.81 3.74 3.05 2.25 2.88 1.61 1.84 3.14 3.09 
Brief 2.64 3.27 2.32 3.14 3.85 3.06 3.94 4.11 3.75 4.05 
Good flow 3.95 3.85 2.68 3.38 4.60 3.75 5.22 4.79 4.18 4.36 
Good use of space 3.59 3.15 3.21 3.05 4.40 3.56 5.22 4.79 4.21 4.18 
Busy 3.86 3.00 4.74 3.95 2.90 4.25 2.00 2.37 3.89 3.09 
Good Separation of instructions 3.68 3.62 3.00 3.62 4.50 4.00 5.28 4.68 4.14 4.09 
Dense 3.50 2.85 4.53 3.76 2.95 3.94 2.11 2.47 3.61 3.59 
Too detailed 3.27 2.92 4.58 3.52 2.90 3.25 1.56 2.21 3.54 3.14 
Easy to identify ingredients 4.14 4.08 3.42 3.71 5.15 4.06 5.50 5.16 4.54 3.77 
Good layout 3.82 3.35 2.74 3.24 4.65 3.31 5.28 4.95 4.18 4.09 
Too much text 3.95 3.58 5.16 4.19 3.05 3.81 1.67 2.32 3.57 3.14 
Complex dish 3.23 2.85 3.89 3.90 3.45 3.63 2.39 3.21 3.36 3.50 
Delicious 4.55 4.15 3.84 3.81 4.85 3.94 5.11 4.68 4.68 5.00 
Takes too long to read recipe 3.95 3.35 4.42 4.10 2.70 3.50 1.72 2.37 3.07 3.23 
Takes too long to prepare the dish 2.86 2.35 3.47 2.67 2.90 2.44 1.61 2.26 3.21 3.41 
Instructions are too long 3.64 3.08 4.58 3.76 2.85 3.25 1.56 2.16 3.36 3.00 
Hard on the eyes 3.14 3.69 4.68 3.57 2.95 3.56 1.50 2.26 3.29 3.32 
Well defined steps 3.91 4.08 3.79 3.67 4.80 4.56 5.06 4.63 4.57 4.14 
Good colors 3.86 3.08 3.26 3.05 4.20 3.69 5.39 4.95 4.04 4.41 
Cluttered 3.41 3.08 4.68 3.86 2.55 4.06 1.94 2.32 3.39 3.23 
Good organization 3.95 3.77 3.16 3.43 4.60 3.88 5.11 4.74 4.32 4.09 
Typical  3.77 3.58 3.00 2.95 3.55 2.69 3.33 3.79 4.04 3.73 
Familiar 3.64 3.85 2.79 2.90 4.15 3.38 4.78 4.00 4.00 3.68 
Confusing 2.95 2.35 3.74 3.38 2.55 3.06 1.33 1.79 2.89 2.86 
Unpleasant 2.36 2.58 3.58 3.05 2.20 3.13 1.33 2.00 2.57 2.36 
Attractive 4.23 3.50 2.79 3.24 4.45 3.69 5.28 4.74 4.07 4.41 
This will make me a better cook 4.27 3.58 3.26 3.52 3.90 3.31 4.33 4.32 4.18 3.73 
Safe 4.45 4.73 4.00 3.52 4.40 4.06 5.22 4.84 4.39 4.41 
The language is hard to understand 2.50 2.27 3.11 3.48 2.30 2.88 1.61 2.32 2.79 2.91 
Using this will make my friends 
envy my cooking 3.91 3.15 2.74 3.14 4.05 3.19 3.89 3.84 3.46 3.45 
This will be easy to cook from in 
my kitchen 4.09 3.81 3.53 3.14 4.55 3.75 5.28 4.89 4.29 3.95 
Good design 3.77 3.46 2.95 3.38 4.60 3.94 5.33 4.79 4.11 3.86 
Balanced 4.09 3.62 2.74 3.43 4.50 3.63 5.00 4.50 4.11 4.09 
Easy-to-use 4.00 3.73 2.68 3.24 4.55 3.94 5.33 4.95 4.29 4.09 
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Table 5  
Cooktop (1-10) Attribute Means 
 Cooktop Design 
Attribute 1 2 3 4 5 6 7 8 9 10 
Too many burners 2.68 2.86 1.75 2.69 2.00 2.00 1.80 2.39 2.59 1.42 
Too many controls 2.63 2.50 2.38 3.28 2.21 2.21 3.08 2.17 2.96 1.53 
Poor alignment between burners 
and controls 3.26 2.64 3.25 3.69 2.68 2.68 3.68 3.61 2.74 2.47 
Good organization 3.84 3.75 3.94 3.38 4.21 4.21 2.92 3.17 4.07 3.79 
Dangerous 2.47 2.39 1.88 2.93 2.21 2.21 3.00 2.50 2.04 1.63 
Easy-to-use 4.05 4.11 4.19 3.66 5.11 5.11 3.16 3.56 4.00 4.95 
Good control placement 4.05 4.07 3.88 3.45 4.42 4.42 3.08 3.56 4.30 4.32 
Confusing 3.05 2.71 3.13 3.72 1.74 1.74 3.40 3.78 3.04 2.00 
Good spacing 3.74 3.68 4.13 3.45 4.47 4.47 3.00 3.06 4.07 3.95 
Easy to turn on burner 4.05 4.29 4.19 3.93 4.79 4.79 3.64 4.17 4.59 5.00 
Familiar 3.26 3.25 3.50 3.00 4.42 4.42 2.32 3.00 3.19 4.47 
Typical 3.26 2.64 2.88 2.76 3.53 3.53 2.56 2.67 2.93 4.68 
This would work well in my kitchen 3.95 4.00 4.00 3.52 4.26 4.26 3.32 3.61 4.15 3.84 
This would make me a better cook 2.89 2.93 2.69 3.03 3.32 3.32 2.28 3.06 3.07 2.42 
Easy to cook on 4.47 3.93 4.13 3.69 4.83 4.83 3.44 3.61 4.44 4.63 
Good design 3.89 4.11 3.88 3.55 4.58 4.58 3.24 3.44 4.00 3.74 
Balanced 3.95 3.82 4.00 3.34 4.63 4.63 2.92 3.00 4.07 3.89 
Sturdy 4.00 4.46 4.19 4.00 4.26 4.26 3.84 4.06 4.37 4.47 
It would take me a long time to 
learn to use 2.58 2.64 2.63 3.28 1.63 1.63 3.04 2.78 2.81 1.74 
Good layout 3.89 3.82 3.88 3.38 4.21 4.21 3.12 3.17 4.00 3.79 
Good control type (knobs vs. 
buttons) 4.05 4.54 4.31 3.62 4.89 4.89 3.40 3.72 4.04 4.42 
Too many different types/sizes of 
burners 2.58 2.68 2.50 3.21 2.21 2.21 2.72 2.67 2.59 1.84 
It is easy to understand how each 
burner is controlled 4.21 4.14 4.25 3.62 4.84 4.84 3.12 3.61 3.70 4.68 
Fun 3.47 3.61 3.50 3.48 3.32 3.32 2.68 3.00 3.37 2.42 
Attractive 3.53 4.11 4.00 3.62 4.16 4.16 3.20 3.33 4.00 3.47 
Hi-tech 3.63 4.54 4.69 4.45 3.95 3.95 4.32 4.50 4.56 2.21 
This is my style 3.63 3.61 3.69 3.34 3.84 3.84 2.68 2.94 3.67 3.32 
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Table 6  
Cooktop (1-10) Attribute Means 
 Cooktop Design 
Attribute 11 12 13 14 15 16 17 18 19 20 
Too many burners 2.61 2.68 1.72 2.16 2.11 1.83 1.82 2.45 2.00 1.82 
Too many controls 2.61 2.93 1.78 2.32 2.32 1.81 1.87 3.00 2.14 2.03 
Poor alignment between burners 
and controls 2.72 2.86 2.33 3.37 3.21 2.54 2.66 4.00 3.05 2.66 
Good organization 3.39 3.39 4.44 3.53 3.47 4.03 4.11 3.20 3.41 4.42 
Dangerous 2.50 2.43 1.89 2.63 2.47 2.30 2.37 3.40 2.27 1.95 
Easy-to-use 3.61 3.68 5.00 3.89 4.05 4.41 4.63 3.30 4.05 4.68 
Good control placement 4.00 3.68 4.89 3.47 3.63 3.97 4.13 3.25 3.77 4.55 
Confusing 3.11 3.25 1.72 2.58 2.53 2.05 2.08 3.75 2.91 2.61 
Good spacing 3.00 3.64 4.72 3.84 4.00 3.97 4.26 2.85 3.41 4.97 
Easy to turn on burner 4.28 3.79 4.89 4.11 4.53 4.49 4.79 3.90 4.18 4.76 
Familiar 3.39 3.14 4.67 3.58 3.32 3.49 4.32 2.70 3.27 3.55 
Typical 2.72 2.82 4.83 3.47 3.21 3.24 4.26 2.75 2.86 3.61 
This would work well in my kitchen 3.33 3.43 4.44 3.63 3.53 3.62 4.03 3.15 3.95 4.34 
This would make me a better cook 2.72 2.29 3.11 2.84 2.37 2.49 3.26 2.70 2.68 3.03 
Easy to cook on 3.83 3.71 4.72 4.00 4.21 4.27 4.74 3.65 4.18 4.61 
Good design 3.33 3.54 4.39 3.58 3.63 3.65 3.95 3.10 3.45 4.51 
Balanced 3.11 3.50 4.22 3.37 3.68 3.70 4.13 3.20 3.36 4.89 
Sturdy 3.50 3.64 4.56 3.58 4.21 3.76 4.47 3.30 4.27 4.39 
It would take me a long time to 
learn to use 2.78 2.82 1.94 2.47 2.42 1.89 1.89 3.40 1.91 2.11 
Good layout 3.22 3.44 4.33 3.89 3.53 3.70 4.00 3.40 3.36 4.61 
Good control type (knobs vs. 
buttons) 4.61 3.14 4.78 4.21 4.16 4.16 4.87 3.85 4.68 4.63 
Too many different types/sizes of 
burners 2.50 2.57 2.11 2.58 2.11 1.92 1.82 3.00 3.14 1.92 
It is easy to understand how each 
burner is controlled 3.39 3.50 4.94 3.79 3.68 4.78 4.84 3.65 3.64 4.55 
Fun 3.39 2.86 3.39 3.58 2.95 3.03 2.97 3.40 3.68 3.61 
Attractive 3.89 3.82 3.94 4.16 3.63 3.73 3.58 3.65 4.32 4.45 
Hi-tech 3.67 4.32 2.78 4.00 3.84 2.95 2.76 4.35 4.14 4.58 
This is my style 2.89 3.14 3.94 3.32 3.21 3.32 3.53 2.80 3.27 4.16 
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 Appendix D  
Table 1	  	  
Participant-reported Strategies	  
	  
When	  predicting	  
the	  usability	  of	  the	  
cookbooks,	  what	  
was	  the	  ONE	  most	  
important	  strategy	  
you	  used	  to	  make	  
your	  prediction?	  
Use	  this	  space	  
to	  explain	  any	  
other	  
strategies	  or	  
reasoning	  you	  
used	  to	  make	  
your	  
prediction.	  
If	  you	  said	  that	  
you	  thought	  
about	  how	  easy	  
the	  cookbook	  
was	  to	  read,	  
what	  made	  you	  
conclude	  that	  
the	  cookbook	  
was	  easy	  or	  hard	  
to	  read?	  
When	  making	  
your	  predictions	  
about	  cookbooks,	  
did	  you	  think	  
about	  any	  
specific	  users,	  
tasks	  or	  
situations?	  If	  so,	  
please	  explain.	  
Coder	  1	   Coder	  2	   Coder	  3	  (Tiebreaker)	  
cookbook	   How	  well	  
everything	  was	  
formatted	  and	  easy	  
to	  read	  
	  	   	  	   	  	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   I	  made	  my	  
decisions	  based	  on	  
how	  "easy	  on	  the	  
eyes"	  each	  option	  
was.	  
	  	   	  	   nothing	  specific,	  
just	  how	  much	  I	  
liked	  to	  look	  at	  
each	  one	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  ease	  
of	  use)	  
cookbook	   the	  one	  that	  had	  
pictures	  and	  simple	  
wording	  
how	  easy	  and	  
simple	  the	  
wording	  was	  
	  	   yes	  how	  easy	  it	  
would	  be	  to	  read	  
and	  understand	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   How	  clear	  and	  
concise	  the	  
directions	  were.	  
Readability	  was	  
also	  important-­‐-­‐if	  
there	  are	  too	  many	  
pictures	  or	  the	  text	  
is	  on	  a	  dark	  
background,	  it's	  
easier	  to	  lose	  your	  
place	  and	  harder	  to	  
reference	  while	  
you're	  cooking.	  
That	  was	  
pretty	  much	  it.	  
	  	   I	  imagined	  how	  
easy	  or	  difficult	  it	  
would	  be	  to	  refer	  
back	  to	  the	  
cookbook	  while	  I	  
was	  in	  the	  kitchen	  
cooking.	  The	  ones	  
with	  lots	  of	  visual	  
distractions	  
would	  be	  harder	  
to	  use,	  I	  think.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   guided	  step	  by	  step	  
directions	  with	  
ingredients	  and	  
measurments	  
the	  layout	   	  	   no	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   The	  number	  of	  
steps	  a	  recipe	  had.	  
Any	  foreign	  
concepts	  that	  
would	  go	  
beyond	  a	  
frying	  pan	  or	  
baking	  sheet.	  
	  	   I	  thought	  of	  how	  
easy	  they	  would	  
be	  for	  me.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   If	  the	  instructions	  
were	  laid	  out	  in	  
clear	  step	  by	  step	  
fashion.	  
Amount	  of	  
text,	  how	  clear	  
the	  language	  
was,	  etc	  
	  	   Just	  put	  myself	  in	  
the	  shoes	  of	  
someone	  having	  
to	  cook	  
something	  using	  
that	  cookbook	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
 
 
 
 
133 
cookbook	   I	  mostly	  looked	  at	  
whether	  there	  were	  
photos	  (which	  I	  
always	  find	  
useful)and	  whether	  
the	  directions	  were	  
reasonably	  brief	  
and	  concise	  or	  
looked	  like	  they	  
went	  on	  forever.	  I	  
also	  looked	  at	  the	  
general	  design	  of	  
the	  pages	  and	  
favored	  clear,	  well	  
flowing	  instructions	  
and	  airy	  design	  -­‐	  
with	  lower	  marks	  
for	  busy	  pages	  
without	  any	  clear	  
focus.	  
And	  I	  gave	  
extra	  points	  to	  
step-­‐by-­‐step	  
books,	  which	  I	  
find	  really	  easy	  
to	  follow.	  
	  	   I	  thought	  of	  
myself	  as	  the	  
user,	  in	  a	  typical	  
cooking	  context	  
i.e	  cooking	  for	  my	  
family	  or	  for	  a	  
few	  friends.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   Separation	  of	  
contents...	  
Ingredients,	  step	  by	  
step	  instructions,	  
visuals.	  
If	  the	  
ingredients	  
were	  clear	  and	  
the	  step	  by	  
step	  
instructions	  
provided	  visual	  
and	  text	  aid,	  it	  
was	  very	  easy	  
to	  read	  and	  
understand.	  
	  	   I	  thought	  of	  how	  I	  
would	  feel	  when	  I	  
looked	  at	  the	  
cook	  book.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   I'm	  actually	  a	  chef,	  
so	  working	  with	  any	  
cookbook,	  where	  
the	  instructions	  are	  
already	  laid	  out,	  
would	  be	  extremely	  
easy	  for	  me	  to	  do.	  	  I	  
didn't	  need	  a	  
strategy.	  	  It's	  just	  
read	  and	  follow	  the	  
instructions.	  	  I	  just	  
picked	  the	  one	  that	  
seemed	  to	  have	  the	  
least	  words	  for	  the	  
easier	  and	  the	  one	  
with	  the	  most	  
words	  with	  being	  
the	  most	  difficult.	  	  
But	  all	  any	  
cookbook	  is,	  even	  
with	  Molecular	  
Gastronomy	  (which	  
is	  highly	  difficult)	  is	  
just	  reading	  the	  
instructions	  and	  
following	  along.	  	  
Now,	  where	  the	  
rubber	  meets	  the	  
road,	  is	  do	  you	  have	  
the	  instincts,	  palate	  
and	  creativity	  to	  
expound	  upon	  a	  
recipe	  and	  make	  it	  
your	  own?	  	  That's	  
where	  the	  difficult	  
is	  in	  cooking.	  	  	  
No	  strategies.	  	  	   	  	   No,	  I	  did	  not.	  	   Own	  
Ability/Training	  
(profession,	  
training)	  
Own	  
Ability/Training	  
(profession,	  
training)	  
	  	  
cookbook	   the	  one	  with	  good	  
pictures	  and	  good	  
text	  
	  	   	  	   	  	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Local	  Features	  
(straight,	  	  curved,	  no	  
grooves,	  fancy,	  
openness,	  narrow,	  
wideness)	  
cookbook	   ease	  of	  reading	   layout	   the	  layout	  of	  the	  
recipes	  
no	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   how	  many	  steps	  
there	  were	  
no	  other	   if	  there	  was	  	  a	  
pic	  and	  few	  steps	  
no	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	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cookbook	   Density	  of	  
information	  and	  
arrangement.	  
	  	   Too	  much	  
information	  
presented	  per	  
page.	  
Instructions	  that	  
seemed	  
excessively	  long,	  
etc.	  
I	  thought	  about	  
myself.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   THE	  STRATEGY	  
THAT	  I	  USED	  IN	  
DETERMINING	  THE	  
USABILITY	  OF	  THE	  
COOKBOOKS	  WAS	  
THE	  AVAILABILITY	  
OF	  DETAILED	  
INSTRUCTIONS	  AND	  
PICTURES.	  
	  	   THE	  
AVAILABILITY	  OF	  
EASY	  TO	  READ	  
TEXT	  AND	  
PICTURES.	  
I	  THOUGHT	  
ABOUT	  THE	  
AVERAGE	  USER	  
FOR	  THE	  
COOKBOOKS	  
WITH	  NO	  SPECIAL	  
COOKING	  
KNOWLEDGE.	  	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cookbook	   How	  easily	  I	  could	  
identify	  the	  
ingredients	  list	  and	  
weather	  or	  not	  it	  
had	  pictures.	  	  
	  	   Formatting,	  font	  
size,	  and	  pictures	  
no	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   Easily	  to	  read	  due	  
to	  the	  layout.	  
Pictures	  were	  
a	  help	  
especially	  if	  it	  
looked	  like	  it	  
showed	  
pictures	  step	  
by	  step	  
The	  layout	  was	  
simple	  and	  not	  
over-­‐worded	  
I	  thought	  of	  
myself	  as	  the	  
user.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   The	  size	  of	  the	  text	  
that	  was	  used.	  
Try	  to	  look	  at	  
readability	  
Mostly	  how	  the	  
text	  was	  laid	  out.	  
No,	  mostly	  just	  
about	  how	  it	  
would	  be	  used.	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
	  	  
cookbook	   I	  went	  with	  my	  gut	  
feeling	  
	  	   I	  did	  not	  say	  I	  
thought	  about	  
how	  easy	  the	  
cookbook	  was	  to	  
read	  
nope,	  I	  just	  went	  
with	  my	  gut	  
feeling	  
Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
cookbook	   I	  trusted	  my	  gut	  
and	  went	  with	  what	  
I	  like	  
No	  other	  crazy	  
strategy	  
the	  font	  and	  look	  
of	  it	  
No	  I	  did	  not	   Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
cookbook	   The	  most	  important	  
thing	  I	  took	  into	  
consideration	  was	  
readability.	  It	  had	  
to	  be	  laid	  out	  well,	  
and	  not	  just	  a	  wall	  
of	  text.	  
Besides	  
readability,	  I	  
went	  with	  the	  
length	  of	  text	  
describing	  
each	  recipe,	  
the	  more	  
detailed	  the	  
better.	  
I	  don't	  think	  any	  
of	  them	  were	  
going	  to	  be	  that	  
difficult	  to	  read.	  
If	  the	  text	  was	  
laid	  out	  well	  and	  
easily	  readable,	  I	  
marked	  it	  as	  
easier	  to	  read.	  
I	  didn't	  think	  
about	  any	  specific	  
users,	  tasks	  or	  
situations.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   Pictures	  of	  step-­‐by-­‐
step	  directions	  
too	  
complicated,	  
lots	  of	  words,	  
lack	  of	  clear	  
directions.	  Too	  
cluttered.	  No	  
pictures	  is	  bad	  
The	  lack	  of	  
pictures	  makes	  it	  
harder	  to	  use.	  
The	  cookbook	  
with	  clear	  
pictures	  of	  each	  
step	  and	  
directions	  
spelled	  out	  for	  
each	  step	  would	  
be	  much	  easier	  
to	  use.	  
Cookbooks	  
without	  pictures	  
are	  harder	  to	  
use,	  too	  
cluttered	  of	  
pages	  and	  lots	  of	  
words	  make	  it	  
seem	  more	  
difficult.	  Lack	  of	  
clear	  directions	  
definitely	  makes	  
it	  harder.	  
I	  thought	  about	  
children	  using	  it	  
only	  with	  the	  
Disney	  one.	  I	  
mostly	  just	  
thought	  about	  
what	  I	  like	  to	  use.	  
Pictures	  help	  me	  
with	  recipes	  along	  
with	  specific	  
directions.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   If	  i	  thought	  the	  dish	  
itself	  was	  
complicated	  
none	   if	  there	  were	  too	  
many	  words	  it	  
would	  be	  
difficult	  
no	   Task	  Difficulty	  
(no	  
differentiation	  in	  
design	  -­‐	  a	  glass	  is	  
a	  glass,	  a	  cooktop	  
is	  a	  cooktop)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Task	  Difficulty	  (no	  
differentiation	  in	  
design	  -­‐	  a	  glass	  is	  a	  
glass,	  a	  cooktop	  is	  a	  
cooktop)	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cookbook	   Amount	  of	  pictures	  
and	  details	  in	  the	  
steps	  provide.	  
I	  looked	  at	  the	  
layout	  and	  
ease	  of	  
jumping	  to	  
specific	  
ingredient	  
amounts.	  
The	  page	  layout	  
was	  the	  most	  
important.	  
I	  thought	  about	  
when	  I	  use	  a	  
cookbook	  and	  
how	  I	  like	  to	  
reference	  
ingredients	  at	  a	  
glance.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   Organization	  of	  the	  
page	  layout.	  
	  	   The	  page	  layout.	   No	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   picture	  and	  text	  	   language	  use	  	   Nope	  	   Nope	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   I	  like	  less	  writting	  
and	  more	  graphics	  
of	  how	  it	  should	  
look	  at	  each	  stage	  
Past	  cooking	  
experience	  
n/a	   no	   Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer0	  
	  	  
cookbook	   The	  ones	  that	  
requires	  less	  steps	  
and	  reading	  are	  
more	  easier	  to	  use	  
and	  understand.	  
The	  size	  and	  
space	  of	  text,	  
entire	  layout.	  
The	  more	  or	  less	  
reading	  that	  was	  
required.	  
No	  I	  didn't.	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   Layout	  and	  design.	  	  
Using	  pictures,	  
small	  paragraphs,	  
formatting	  for	  easy	  
reading	  
No	  other	  
strategy	  was	  
used	  
How	  well	  it	  was	  
formatted.	  
Avoidance	  of	  
using	  long	  
paragraphs,	  
pictures	  to	  
illustrate	  the	  
process,	  differing	  
colors	  and	  
sections,	  careful	  
use	  of	  
paragraphs.	  
I	  was	  just	  thinking	  
of	  what	  I	  would	  
personally	  prefer	  
to	  follow	  while	  
trying	  to	  
reproduce	  a	  
recipe.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   I	  mostly	  focused	  on	  
readability.	  I'm	  
confident	  in	  my	  
ability	  to	  
understand	  any	  
cooking	  
instructions,	  as	  long	  
as	  I	  am	  capable	  of	  
staying	  focused	  on	  
it	  and	  it	  is	  easy	  for	  
me	  to	  read.	  	  
	  	   Things	  like	  text	  
spacing,	  color,	  
overall	  page	  
design,	  
organization	  of	  
data.	  My	  
judgements	  
about	  readability	  
were	  more	  
intuitive	  than	  
analytical	  but	  
those	  seem	  to	  be	  
the	  main	  factors	  
that	  make	  me	  
feel	  the	  way	  I	  do.	  	  
Not	  in	  particular.	  	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   time	  taking	   ingredients	  are	  
less	  
easy	   No	  this	  is	  for	  
everyone	  
Time	  it	  will	  take	  
to	  complete	  the	  
task	  
Time	  it	  will	  take	  
to	  complete	  the	  
task	  
	  	  
cookbook	   I	  was	  actually	  more	  
interested	  in	  
cookbooks	  with	  
more	  illustrations.	  
i.e	  diagrams.	  I	  find	  
it	  easier	  and	  more	  
interesting	  to	  use	  
cookbooks	  with	  
both	  simple	  
explanations	  and	  
illustrative	  
diagrams.	  
Maybe	  short	  
explanations.	  
Not	  something	  
too	  long.	  
The	  illustrative	  
diagrams	  in	  
some	  of	  the	  
cookbooks	  made	  
me	  conclude	  
about	  how	  easy	  
or	  hard	  they	  
were	  to	  use.	  
No.	   Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cookbook	   How	  long	  the	  
directions	  were.	  
I	  also	  looked	  at	  
the	  number	  of	  
ingredients.	  
It	  looked	  clean	  
and	  aimed	  
towards	  
children.	  
No	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	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cookbook	   The	  density	  of	  the	  
instructions	  and	  
how	  much	  "eye	  
relief"	  there	  was.	  
I	  went	  with	  my	  
gut	  based	  on	  
the	  layout	  and	  
amount	  of	  
data...and	  
density	  of	  text	  
(also	  
considering	  
pictures	  or	  
lack	  thereof).	  
The	  instructions	  
looked	  the	  
simplest,	  there	  
was	  plenty	  of	  
eye	  relief,	  the	  
layout	  was	  
appealing,	  and	  
there	  were	  
pictures.	  	  The	  
font	  also	  wasn't	  
too	  "fancy"	  
(relative	  to	  some	  
of	  the	  others).	  
Hmmm.	  	  I	  tried	  to	  
quickly	  envision	  
using	  the	  
instructions	  but	  
that's	  about	  as	  
specific	  as	  I	  can	  
be.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	   Complexity	  (how	  
many	  steps,	  number	  
of	  steps,	  density,	  
clear,	  concise,	  
pictures,	  less,	  
number,	  simple)	  
cookbook	   Amount	  and	  size	  of	  
text	  
Nothing	  else	  
really	  
Amount	  and	  size	  
of	  text	  
Nope	  just	  did	  the	  
task	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Local	  Features	  
(straight,	  	  curved,	  no	  
grooves,	  fancy,	  
openness,	  narrow,	  
wideness)	  
cookbook	   brevity	   	  	   how	  quickly	  I	  
could	  find	  and	  
understand	  
steps,	  especially	  
when	  I	  had	  to	  go	  
back	  and	  forth	  
reading	  while	  
cooking	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   I	  like	  cookbooks	  
that	  have	  the	  steps	  
separated	  by	  
number.	  I	  always	  
find	  it	  hard	  when	  it	  
is	  written	  in	  
paragraph	  form.	  I	  
like	  recipes	  with	  
each	  step	  
separated.	  When	  
multiple	  steps	  are	  
grouped	  together,	  I	  
sometimes	  miss	  
some.	  
Less	  words,	  
more	  simple.	  
	  	   I	  thought	  about	  
myself	  and	  my	  
daughters	  
cooking	  for	  our	  
family.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   broken	  down	  
instructions	  
pictures	  of	  
steps	  
pictures	  and	  
broken	  down	  
steps	  
no	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   I	  used	  the	  strategy	  
that	  the	  cookbook	  
with	  the	  most	  
pictures	  with	  
directions	  would	  be	  
easiest	  to	  use.	  	  	  
	  	   I	  just	  assume	  
pictures	  
demonstrating	  
directions	  would	  
be	  easy	  to	  follow	  
No,	  I	  did	  not	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   The	  pictures	  that	  
were	  used	  
none	   I	  went	  by	  the	  
pictures	  
no	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
6	  (iwhether	  liked	  
specific	  
pictures/)	  
	  	  
cookbook	   Looked	  at	  how	  
much	  visual	  
information	  was	  
provided	  
For	  most	  
difficult,	  it	  was	  
the	  one	  with	  a	  
lot	  of	  steps	  
and	  no	  
pictures.	  For	  
the	  easiest,	  I	  
went	  for	  
pictures,	  
bright	  colors,	  
easy	  to	  read	  
steps	  	  
For	  most	  
difficult,	  it	  was	  
the	  one	  with	  a	  
lot	  of	  steps	  and	  
no	  pictures.	  For	  
the	  easiest,	  I	  
went	  for	  
pictures,	  bright	  
colors,	  easy	  to	  
read	  steps	  	  
no	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   The	  size	  of	  the	  
blocks	  of	  text,	  how	  
much	  it	  looked	  like	  
it	  just	  ran	  on	  
forever.	  
	  	   	  	   No	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  number	  
of	  steps,	  density,	  
clear,	  concise,	  
pictures,	  less,	  
number,	  simple)	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cookbook	   the	  number	  of	  
ingridients	  and	  
instructions	  i	  had	  to	  
follow	  
it	  is	  quite	  
simple.	  i	  saw	  
the	  images,	  
ingriedients	  
and	  
instructions	  to	  
determine	  if	  it	  
will	  be	  difficult	  
to	  follow/cook	  
how	  much	  effort	  
or	  not	  	  it	  take	  to	  
follow	  it	  	  
no	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   How	  the	  
information	  was	  
layed	  out	  and	  how	  
long	  it	  was.	  
	  	   I	  decided	  that	  by	  
how	  legible	  it	  
looked	  and	  how	  
long.	  
no	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   the	  one	  that	  
seemed	  easiest	  
the	  one	  that	  
seemed	  
easiest	  
my	  judgemnet	   no	   Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
cookbook	   The	  amount	  of	  
instructions	  that	  
were	  listed	  on	  the	  
cookbooks	  it'self	  	  
	  	   The	  amount	  of	  
instructions	  on	  
the	  cookbook	  
	  	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   Short,	  well	  defined	  
steps.	  	  
	  	   Pictures	  of	  the	  
progress	  and	  
short,	  well	  
defined	  steps.	  	  =	  	  
Easy	  to	  read	  
no	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Complexity	  (how	  
many	  steps,	  number	  
of	  steps,	  density,	  
clear,	  concise,	  
pictures,	  less,	  
number,	  simple)	  
cookbook	   The	  busy	  nature	  of	  
the	  pages.	  
No	  other	  
strategies	  
used.	  
The	  ease	  of	  
recipe	  as	  well	  as	  
pictures.	  
NO.	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cookbook	   Use	  of	  illustrative	  
photographs	  
bullet	  points	  
and	  spacing	  
are	  
appreciated	  
the	  use	  of	  
spacing,	  color	  
photos,	  bullet	  
points	  
no	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cookbook	   weather	  it	  the	  
words	  looked	  easy	  
to	  read	  
weather	  there	  
was	  pictures	  
or	  what	  the	  
style	  of	  font	  
was	  
weather	  things	  
were	  lined	  up	  
good	  
no	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cookbook	   Pictures	  and	  
context	  
More	  words	  
made	  me	  think	  
it	  was	  more	  
complicated.	  
Amount	  of	  
content.	  
No	  not	  at	  all.	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
drinking	  
glass	  
intuitive	  ease	  of	  use	   	  	   my	  intuitive	  
feeling	  about	  the	  
way	  the	  glass	  
was	  shaped	  
no	   Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
drinking	  
glass	  
How	  my	  hand	  
contours	  around	  
the	  glass.	  
Weight	  
distribution	  of	  
the	  glass	  while	  
holding	  it,	  also.	  
If	  the	  bottom	  of	  
the	  glass	  is	  much	  
larger	  than	  the	  
upper	  half	  I	  think	  
it	  would	  be	  
uncomfortable	  
to	  hold.	  
No.	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
To	  visualize	  what	  it	  
would	  feel	  like	  to	  
pick	  up	  the	  glass.	  
If	  i	  thought	  it	  
would	  stay	  
steady	  in	  my	  
hand	  i	  marked	  
it	  easy.	  
If	  it	  was	  off	  
shape	  or	  too	  
large	  to	  hold	  i	  
gave	  it	  a	  low	  
score.	  
no	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	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drinking	  
glass	  
I	  based	  it	  on	  my	  
own	  experience,	  
which	  is	  that	  the	  
wider	  the	  bottom	  
the	  easier	  it	  
typically	  is	  to	  use.	  
I	  also	  based	  it	  
on	  the	  higher	  
and	  thinner	  
the	  glass	  it	  can	  
be	  difficult.	  
Glasses	  with	  
stems	  are	  
typically	  a	  little	  
harder	  to	  use	  
than	  those	  
without.	  
From	  my	  own	  
experience	  I	  know	  
that	  margarita	  
glasses	  are	  tricky	  
and	  from	  a	  movie	  
the	  boot	  shape	  is	  
hard	  to	  use.	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
logical	  feeling	   	  	   the	  less	  typical	  
the	  shape	  the	  
most	  likely	  it	  
would	  be	  
difficult	  
no	  	   Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
Depending	  on	  the	  
glass	  shape	  and	  size	  
I	  determined	  how	  
well	  the	  fit	  woud	  be	  
in	  the	  hand.	  
	  	   If	  it	  was	  an	  
awkard	  shape	  I	  
tried	  to	  
determine	  how	  
well	  that	  shape	  
would	  effect	  
how	  I	  could	  
handle	  the	  said	  
beverage	  glass.	  
no	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
regular,	  plain	  
drinking	  glass.	  No	  
grooves,	  nothing	  
fancy	  
	  	   easy	  to	  grasp	  
without	  thinking	  
too	  much	  about	  
it	  
If	  I	  was	  at	  a	  
restaurant	  having	  
a	  conversation	  
and	  grabbed	  my	  
drinking	  glass	  
without	  thinking	  
about	  it.	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Typical	  (ordinary,	  
unusual,	  abnormal,	  
similar,	  strange)	  
drinking	  
glass	  
How	  difficult	  it	  
would	  be	  to	  hold	  
the	  object	  while	  
drinking	  from	  it	  
The	  size	  of	  the	  
opening	  on	  
top	  also	  
mattered	  to	  
some	  extent	  
Somewhat	  in	  
how	  hard	  it	  
would	  be	  to	  hold	  
the	  glass	  based	  
on	  its	  shape	  
No	  I	  did	  not	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  judged	  it	  by	  the	  
shape	  of	  the	  glass.	  
I	  didn't	  have	  
any	  other	  
strategies.	  
I	  predicted	  
whether	  or	  not	  i	  
could	  hold	  it.	  
No	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
How	  hard	  it	  would	  
be	  to	  handle	  and	  
wash.	  
I	  didn't	  use	  any	  
other	  reasons	  
Because	  the	  
shape	  would	  
dictate	  how	  hard	  
the	  glass	  would	  
be	  to	  hold	  as	  
well	  as	  wash	  
no	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
looks	   design	   more	  
straight,better	  
no	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
6	   	  	  
drinking	  
glass	  
I	  tried	  to	  imagine	  
picking	  it	  up	  with	  
my	  hand	  and	  using	  
it.	  
Looking	  at	  
how	  you	  
would	  grab	  it.	  
How	  easily	  I	  
could	  hold	  it	  in	  	  
my	  hadn.	  
I	  just	  thought	  of	  
myself	  drinking	  
out	  of	  the	  glass.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
If	  it	  was	  easy	  to	  
hold	  
If	  it	  had	  an	  
unusual	  shape	  
or	  design.	  
It	  might	  make	  it	  
hard	  to	  hold	  
I	  did	  not	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  looked	  at	  the	  rim	  
of	  the	  glass	  first.	  	  If	  
the	  rim	  of	  the	  glass	  
looked	  in	  any	  way	  
out	  of	  the	  ordinary	  I	  
felt	  it	  would	  be	  
difficult	  to	  use.	  
I	  looked	  for	  
glasses	  that	  
looked	  similar	  
to	  my	  glasses	  
at	  home.	  
If	  the	  shape	  was	  
abnormal	  I	  
expected	  that	  it	  
would	  be	  
difficult	  to	  use.	  
I	  thought	  of	  
myself	  drinking	  a	  
glass	  of	  water.	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	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drinking	  
glass	  
The	  openness	  of	  
the	  top.	  
If	  the	  top	  was	  
narrow,	  it	  was	  
more	  likely	  to	  
require	  more	  
effort	  to	  drink.	  
The	  shape	  wasn't	  
as	  important	  as	  
long	  as	  it	  held	  
the	  liquid.	  
Yes,	  just	  sipping	  
water,	  wine,	  or	  
spirits	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
	  	  
drinking	  
glass	  
how	  familiar	  the	  
glass	  was	  
	  	   	  Shapes	  that	  
were	  more	  
familiar	  were	  
easier	  
	  no,	  just	  drinking	   Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
How	  the	  glass	  
would	  fit	  in	  my	  
hand	  
What	  I	  
mentioned	  
above	  is	  all	  I	  
considered	  
I	  didn't	  think	  
about	  the	  shape	  
beyond	  how	  it	  
would	  fit	  in	  my	  
hand	  
No	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  thought	  about	  
which	  one	  is	  about	  
the	  diameter	  of	  my	  
hand	  when	  I	  hold	  	  a	  
glass.	  
I	  also	  thought	  
about	  how	  
much	  effort	  I	  
might	  need	  to	  
think	  about	  
when	  holding	  
it.	  Some	  
looked	  very	  
fragile.	  
The	  shape	  makes	  
a	  difference	  
because	  some	  
glasses	  looked	  
like	  they	  would	  
grip	  in	  your	  
hands	  easily	  
where	  as	  others	  
would	  be	  
uncomfortable	  
and	  could	  fall.	  
No.	  I	  only	  thought	  
about	  holding	  the	  
glass	  with	  fluid	  
inside.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
REALLY	  JUST	  A	  
SENSE	  OF	  WHAT	  
YOU	  SEE	  IN	  FRONT	  
OF	  YOU	  
	  	   JUST	  THE	  WAY	  IT	  
LOOKED	  AND	  
HOW	  YOU	  
WOULD	  HANDLE	  
THE	  GLASS	  WITH	  
SOMETHING	  IN	  
IT	  
NO	  NOT	  REALLY	   Gut	  (intuition,	  
ease	  of	  use)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Gut	  (intuition,	  ease	  
of	  use)	  
drinking	  
glass	  
how	  even	  the	  liquid	  
would	  be	  the	  whole	  
way	  down.	  
how	  easy	  it	  
would	  be	  to	  
hold	  when	  
drunk.	  Holding	  
a	  normal	  glass	  
when	  drunk,	  
easy.	  Holding	  a	  
boot,	  not	  so	  
easy.	  
If	  it	  was	  easy	  to	  
hold	  or	  not.	  
When	  drinking	  
from	  a	  glass	  boot	  
im	  probaby	  
drinking	  alcohol	  
out	  of	  it.	  I	  am	  also	  
probably	  going	  to	  
drop	  a	  glass	  boot.	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  Simulation	  
(fit,	  hold,	  holding,	  
handle,	  imagined,	  
predicted,	  
maneuver,	  
visualized)	  
drinking	  
glass	  
The	  usability	  of	  the	  
handle,	  or	  how	  
easily	  I	  could	  
imagine	  myself	  
wrapping	  my	  hand	  
around	  the	  
base/stem,	  
especially	  if	  
standing	  or	  in	  a	  
crowded	  room.	  
Any	  odd	  
features	  that	  
might	  get	  
annoying	  to	  
hold	  after	  
some	  time,	  
like	  the	  hole	  in	  
the	  stem	  of	  
one	  of	  the	  
glasses.	  
The	  shape	  
influenced	  my	  
prediction	  
because	  of	  my	  
own	  experience	  
with	  certain	  
glasses/certain	  
stem	  or	  base	  
shapes.	  
Standing	  in	  a	  
crowded	  brewery	  
or	  milling	  about	  
at	  a	  party	  or	  
event	  where	  I	  
won't	  have	  a	  lot	  
of	  space	  to	  put	  
the	  glass	  down.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
Wideness	  of	  the	  lid	   	  	   	  	   Drinking	  at	  bars	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
6	   	  	  
drinking	  
glass	  
How	  to	  hold	  it	   	  	   I	  did	  not	  say	  that	   Just	  drinking	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  imagined	  myself	  
using	  the	  glasses.	  
	  	   I	  didn't	  consider	  
shape	  much	  
No.	  They	  were	  
just	  glasses,	  I	  did	  
not	  go	  to	  such	  
lengths	  when	  
viewing	  them	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	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drinking	  
glass	  
The	  size	  and	  shape.	  
I	  imagined	  actually	  
using	  the	  glass	  for	  
regular	  daily	  use	  
and	  if	  it	  would	  be	  
easy	  or	  not.	  
	  	   The	  stranger	  the	  
shape	  (boot,	  for	  
example),	  the	  
harder	  it	  would	  
be	  to	  use.	  	  
I	  imagined	  
drinking	  water	  
from	  them.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
How	  to	  hold	  it.	   The	  shape	  of	  
the	  glass	  is	  
strange	  and	  
may	  be	  hard	  to	  
lift	  
The	  middle	  
looked	  unstable	  
I	  do	  think	  about	  
what	  the	  different	  
glasses	  would	  be	  
used	  for.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  imagined	  myself	  
drinking	  from	  each	  
end.	  
	  	   How	  my	  lips	  
would	  fit	  around	  
the	  glass.	  
I	  thought	  about	  
what	  social	  
setting	  the	  glass	  
would	  be	  used	  in.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
To	  make	  sure	  it's	  a	  
regular	  looking	  
glass	  
none	   That	  it	  looks	  
"normal"	  
none	   Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
Being	  able	  to	  grip	  it	  
easy.	  
Visual	  
appearance,	  
whether	  or	  not	  
I'd	  have	  to	  
rotate	  it	  or	  
elevate	  it	  
higher	  to	  get	  a	  
sip/drink	  
Whether	  or	  not	  
it's	  easily	  
grippable	  and/or	  
if	  I	  have	  to	  lift	  it	  
up	  higher	  to	  get	  
a	  sip	  (or	  to	  get	  it	  
to	  pour).	  
	  	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
oddness	  of	  the	  
shape	  
	  	   If	  it	  was	  an	  odd	  
shape	  it	  may	  be	  
harder	  to	  grip	  or	  
clean	  
no	   Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
If	  it	  looked	  easy	  to	  
pick	  up	  
	  	   If	  it	  was	  a	  natural	  
shape	  
no	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  Simulation	  
(fit,	  hold,	  holding,	  
handle,	  imagined,	  
predicted,	  
maneuver,	  
visualized)	  
drinking	  
glass	  
How	  easily	  one	  
could	  theoretically	  
grip	  onto	  the	  cup	  -­‐	  
and	  maintain	  said	  
grip.	  
	  	   	  	   I	  thought	  about	  
how	  well	  the	  cup	  
would	  be	  able	  to	  
support	  itself,	  as	  
well	  as	  how	  easy	  
or	  difficult	  it	  
might	  be	  to	  pick	  
up	  the	  glass.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  imagined	  myself	  
holding	  and	  
drinking	  from	  the	  
glass.	  
	  	   How	  easy	  or	  
difficult	  it	  was	  to	  
hold.	  
No.	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
How	  easy	  it	  was	  to	  
hold.	  
	  	   	  	   	  	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
Shape	  and	  how	  the	  
liquid	  would	  move	  
while	  using	  the	  
glass	  due	  to	  the	  
shape	  
	  	   I	  pictured	  using	  
the	  glass,	  how	  
the	  shape	  would	  
influence	  my	  grip	  
on	  the	  glass,	  as	  
well	  as	  how	  the	  
liquid	  would	  
move	  as	  a	  result	  
of	  the	  shape.	  	  
Just	  the	  act	  of	  
drinking	  from	  and	  
moving	  the	  glass	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	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drinking	  
glass	  
I	  went	  based	  on	  
what	  kind	  of	  glasses	  
I've	  used,	  and	  what	  
drinks	  I've	  had	  in	  
certain	  ones.	  
None.	   The	  shape	  
influenced	  what	  
kind	  of	  drink	  is	  
typically	  poured	  
into	  it.	  
I	  thought	  about	  
how	  often	  I	  drink	  
drinks	  out	  of	  
different	  shaped	  
glasses.	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
Easy	  to	  handle	   None	   	  	   No	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
Ho	  easy	  would	  i	  be	  
to	  get	  the	  drink	  into	  
my	  mouth	  and	  if	  it	  
will	  be	  easy	  to	  grip	  
I	  also	  looked	  at	  
how	  thin	  	  or	  
wide	  it	  was.	  
The	  thinner	  
the	  harder	  
since	  I	  took	  
putting	  ice	  into	  
it	  in	  
consideration.	  
if	  it	  was	  to	  wide	  
it	  would	  be	  hard	  
to	  grasp.	  Same	  
as	  being	  to	  thin.	  
I	  thought	  about	  
placing	  ice	  in	  the	  
cups	  that	  would	  
make	  things	  a	  
little	  harder	  to	  
drink.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
Ability	  for	  it	  to	  be	  
held	  securly,	  an	  
edge	  that	  looked	  
like	  it	  would	  not	  
drip,	  how	  easy	  to	  
wash	  
I	  used	  past	  
experience	  as	  
a	  guide	  
The	  shape	  
mattered	  
because	  how	  
easy	  to	  hold	  and	  
how	  easy	  to	  
wash	  and	  how	  
likely	  it	  was	  to	  
drip	  	  
I	  thought	  about	  
drinking	  wine,	  
water,	  and	  
brandy.	  
Other	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  Simulation	  
(fit,	  hold,	  holding,	  
handle,	  imagined,	  
predicted,	  
maneuver,	  
visualized)	  
drinking	  
glass	  
THe	  shape	  of	  the	  
glass	  
ONes	  that	  will	  
make	  it	  easy	  
spil	  out	  
if	  it	  had	  a	  shape	  
that	  could	  hold	  
the	  most	  water	  
no	   Other	   6	  (size?)	  
(shallow?)	  
6	  (size?)	  (shallow?)	  
drinking	  
glass	  
I	  think	  the	  simplest	  
shape	  makes	  for	  
the	  easiest	  way	  to	  
drink	  water.	  
Only	  used	  that	  
one	  strategy	  	  
The	  shape	  was	  
the	  main	  factor	  
in	  my	  decision.	  	  I	  
found	  simplest	  
shape	  to	  be	  the	  
best	  for	  drinking	  
water	  	  
I	  thought	  about	  
pouring	  the	  water	  
in	  and	  then	  
drinking	  it	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Local	  Features	  
(straight,	  	  curved,	  no	  
grooves,	  fancy,	  
openness,	  narrow,	  
wideness)	  
drinking	  
glass	  
How	  big	  the	  
opening	  was	  for	  
your	  mouth.	  
	  	   The	  wider	  the	  
shape	  of	  the	  
opening,	  the	  
easier	  it	  is	  to	  
drink.	  
No,	  just	  drinking	   Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
	  	  
drinking	  
glass	  
How	  easy	  I	  could	  
drink	  from	  it.	  	  
	  	   harder	  to	  hold	  
would	  make	  it	  
more	  difficult	  
I	  did	  not	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
past	  experiences	  
with	  similar	  glasses	  	  
	  	   How	  I	  have	  used	  
those	  types	  of	  
glasses	  in	  the	  
past	  	  
no	   Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
How	  easy	  it	  was	  to	  
hold	  and	  drink	  out	  
of	  any	  particular	  
glass.	  
None	  I	  can	  
think	  of.	  
It	  needed	  to	  be	  
easy	  to	  hold	  (and	  
not	  drop)	  and	  
not	  a	  weird	  
shape	  that	  would	  
suddenly	  slop	  a	  
lot	  of	  liquid	  all	  
over	  you	  (or	  too	  
small	  to	  
comfortably	  
drink	  out	  of	  the	  
top).	  
I	  thought	  about	  
having	  liquid	  in	  
the	  glass	  and	  
trying	  to	  drink	  it.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
What	  it	  would	  feel	  
like	  in	  my	  hand	  
when	  I	  lifted	  it	  up	  
to	  drink	  from	  it.	  
Would	  it	  tip,	  
would	  I	  need	  
two	  hands,	  is	  it	  
too	  fragile,	  
does	  it	  have	  
cut-­‐outs	  which	  
makes	  it	  easy,	  
is	  it	  think	  or	  
thin	  
Thin	  is	  usually	  
easier	  to	  use,	  but	  
if	  it's	  too	  thin	  it's	  
too	  fragile	  and	  
tippy.	  	  Cut-­‐outs	  
make	  it	  easy	  to	  
get	  a	  grip	  with	  
your	  fingers.	  	  
Round	  means	  
you'll	  need	  two	  
hands.	  
No.	  	  Just	  drinking	  
anything	  at	  all.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	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drinking	  
glass	  
how	  easy	  the	  
glasses	  would	  be	  to	  
hold	  
coldness	  of	  the	  
beverage	  
(slipperiness)	  
how	  easy	  the	  
shape	  would	  be	  
to	  hold	  
drinking	  cold	  
beverages	  that	  
would	  condense	  
and	  make	  the	  
glass	  slippery	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
I	  used	  the	  shape	  of	  
the	  glass	  as	  my	  
strategy.	  The	  more	  
oddly	  shaped	  it	  was	  
the	  more	  likely	  I	  
think	  it	  would	  be	  
harder	  to	  use.	  
Some	  of	  the	  
glasses	  I've	  
seen	  before	  in	  
bars	  and	  
whatnot	  and	  
they	  are	  fairly	  
easy	  to	  use.	  
It	  influenced	  it	  
primarily.	  I	  don't	  
see	  how	  drinking	  
out	  of	  some	  of	  
those	  shapes	  
would	  be	  easy	  at	  
all.	  I	  do	  believe	  
some	  of	  them	  
would	  end	  in	  
most	  of	  the	  drink	  
on	  your	  face.	  
I	  thought	  about	  
seeing	  some	  of	  
them	  already	  
used	  in	  various	  
bars	  and	  whatnot.	  
I've	  seen	  some	  
used	  in	  movies	  as	  
well.	  I	  suppose	  
they	  have	  to	  be	  
fairly	  easy	  to	  use	  
if	  they're	  used	  on	  
the	  regular	  by	  
other	  people.	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
drinking	  
glass	  
I	  judged	  how	  easily	  
my	  mouth	  could	  fit	  
on	  the	  edge	  of	  the	  
glass.	  
I	  looked	  at	  the	  
base	  of	  the	  
glass	  and	  how	  
difficult	  it	  
would	  be	  to	  
hold.	  
Bigger	  shapes	  
with	  awkward	  
designs	  looked	  
to	  be	  too	  difficult	  
to	  hold	  properly.	  
Simple	  designs	  
with	  a	  narrow	  
top	  were	  more	  
appealing.	  
No,	  I	  mainly	  
focused	  on	  the	  
design	  of	  the	  
glass.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
drinking	  
glass	  
The	  width	  of	  the	  
mouth.	  
The	  design	  of	  
the	  side	  of	  the	  
glass.	  	  
I	  did	  nt	  say	  shape	  
specifically.	  
yes,	  drinking	  
bevearges.	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
	  	  
drinking	  
glass	  
the	  one	  that	  would	  
fit	  my	  hand	  the	  
best.	  
none	   how	  well	  it	  fit	  my	  
hand	  
just	  drinking	  a	  
normal	  dink	  out	  
oflike	  iced	  tea.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
cooktop	   I	  wanted	  to	  see	  if	  
the	  knobs	  lined	  up	  
with	  how	  the	  
burners	  looked.	  If	  
so,	  it	  was	  less	  about	  
needing	  to	  shift	  
your	  eyes	  all	  the	  
time	  and	  just	  being	  
able	  to	  equate	  it	  to	  
muscle-­‐memory.	  
	  	   	  	   I	  thought	  of	  how	  
it	  would	  look	  if	  I	  
just	  needed	  to	  
quickly	  cook	  
something	  and	  be	  
able	  to	  tell	  which	  
knob	  
corresponded	  to	  
which	  burner,	  
easily	  and	  what	  
made	  the	  most	  
sense.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   less	  burners	  easy	  
knobs	  
na	   	  	   	  	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cooktop	   How	  easy	  it	  was	  to	  
maneuver	  the	  
temperature	  and	  
find	  out	  which	  dial	  
corresponds	  to	  
which	  burner.	  
n/a	   	  	   Well	  the	  only	  
situation	  I	  really	  
thought	  about	  
was	  being	  able	  to	  
change	  the	  
temperature	  and	  
place	  skillets	  and	  
pots	  on	  the	  
burners.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Mental	  Simulation	  
(fit,	  hold,	  holding,	  
handle,	  imagined,	  
predicted,	  
maneuver,	  
visualized)	  
cooktop	   I	  prefer	  buttons	  on	  
the	  bottom	  rather	  
than	  the	  side.	  
Ones	  that	  
were	  lined	  up	  
seemed	  easier	  
to	  use	  and	  
ones	  with	  
fewer	  tops	  
seemed	  easier	  
to	  use.	  
	  	   I	  would	  normally	  
only	  use	  one	  at	  a	  
time	  to	  cook	  past	  
or	  something	  so	  
that's	  what	  I	  
thought	  about.	  	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Famliarity	  (familiar,	  
experience	  with	  
object,	  prefer)	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cooktop	   based	  it	  on	  distance	  
between	  the	  
burners	  as	  i	  often	  
use	  multiple	  pans	  
and	  if	  they	  are	  too	  
close	  there	  can	  be	  a	  
lack	  of	  space.	  
	  	   	  	   cooking	  big	  meals	  
that	  use	  multiple	  
burners	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cooktop	   I	  compared	  how	  
well	  the	  stovetop	  
circles	  were	  placed	  
and	  also	  what	  type	  
of	  design	  they	  used	  
for	  the	  
knobs/functionality	  
part	  and	  made	  a	  
judgement	  from	  
those.	  
Nothing	  else	  
really	  
	  	   Not	  really	  
anything	  specific,	  
just	  tried	  to	  judge	  
it	  as	  best	  I	  could	  if	  
I	  was	  using	  it	  
myself.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   How	  the	  knobs	  
lined	  up	  with	  the	  
heat	  source.	  
Basically	  how	  easy	  
it	  would	  be	  to	  know	  
which	  goes	  to	  what	  
burner.	  	  
	  	   	  	   Just	  myself	  using	  
it	  and	  how	  I	  
would	  react	  and	  if	  
I	  would	  
understand	  it.	  	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   How	  you	  turn	  
on/off	  and	  control	  
the	  temperature	  of	  
the	  burners.	  	  
	  	   	  	   Just	  my	  personal	  
use	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  Simulation	  
(fit,	  hold,	  holding,	  
handle,	  imagined,	  
predicted,	  
maneuver,	  
visualized)	  
cooktop	   Different	  sizes	  of	  
burners	  so	  easily	  
differentiate	  when	  
looking	  at	  controls	  
(eg:	  small	  in	  back	  
left,	  and	  small	  in	  
front	  right).	  I	  find	  
that	  helping	  me	  see	  
which	  burner	  to	  
turn	  on	  at	  home,	  at	  
least.	  
	  	   	  	   Cooking	  multiple	  
things	  at	  once.	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Local	  Features	  
(straight,	  	  curved,	  no	  
grooves,	  fancy,	  
openness,	  narrow,	  
wideness)	  
cooktop	   Ease	  of	  use	   What	  I	  would	  
feel	  
comfortable	  
with	  
Yes	   How	  I	  would	  use	  
them	  to	  cook	  
Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
cooktop	   How	  difficult	  the	  
dials	  were	  to	  
understand.	  
The	  layout	  of	  
the	  burners.	  
If	  the	  knobs	  did	  
not	  appear	  
intuitive	  I	  rated	  it	  
harder,	  also	  if	  
the	  burner	  
layout	  looked	  
clunky	  I	  rated	  it	  
harder.	  
I	  thought	  about	  
cooking	  multiple	  
pots	  at	  the	  same	  
time.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cooktop	   where	  the	  knobs	  
were	  in	  relation	  to	  
the	  burners	  
no	  other	  
strategies	  
the	  knobs	  had	  to	  
be	  near	  and	  
corresponding	  to	  
the	  burner	  it	  
operates	  
no	  i	  did	  not.	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   I	  looked	  for	  
familiarity.	  
	  	   I	  looked	  for	  
things	  that	  
looked	  obvious	  
as	  to	  how	  they	  
would	  be	  used	  
I	  just	  thought	  
about	  my	  own	  
kitchen	  and	  
stoves	  I've	  had	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
cooktop	   The	  way	  that	  the	  
cooktop	  would	  turn	  
on/adjust	  the	  heat.	  
I	  also	  based	  it	  
on	  the	  type	  of	  
cooktop	  
because	  I	  feel	  
some	  are	  
easier	  to	  use	  
than	  others.	  
I	  preferred	  
physical/stickout	  
knobs	  and	  flat	  
burners.	  
I	  thought	  about	  
myself	  as	  the	  user	  
and	  using	  the	  
cooktop	  to	  make	  
a	  meal	  which	  
would	  require	  the	  
use	  of	  more	  than	  
one	  burner.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cooktop	   position	  of	  burners	   difficulty	  of	  
buttons/knobs	  
positioning	  of	  
the	  burners	  is	  
very	  important	  
because	  I'm	  
short.	  If	  the	  
burners	  are	  in	  a	  
weird	  place	  in	  
the	  back	  I	  risk	  
burning	  myself.	  
burning	  myself	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	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cooktop	   None,	  I	  did	  not	  
think	  any	  of	  them	  
would	  be	  that	  hard	  
to	  use.	  	  They	  are	  
Stovetops...how	  
difficult	  could	  it	  
be???	  
	  	   they	  didn't.	  	  One	  
is	  as	  easy	  to	  use	  
as	  the	  other	  
no	   Task	  Difficulty	  
(no	  
differentiation	  in	  
design	  -­‐	  a	  glass	  is	  
a	  glass,	  a	  cooktop	  
is	  a	  cooktop)	  
Task	  Difficulty	  
(no	  
differentiation	  in	  
design	  -­‐	  a	  glass	  is	  
a	  glass,	  a	  cooktop	  
is	  a	  cooktop)	  
	  	  
cooktop	   How	  the	  burners	  
were	  arranged	  
How	  many	  
burners	  as	  well	  
and	  how	  they	  
were	  arranged	  
The	  more	  
burners	  the	  
harder	  to	  use,	  
and	  some	  
arrangements	  
were	  easier	  than	  
others.	  
No	  I	  did	  not	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   	  geographic	  
correlation	  
between	  switches	  
and	  actual	  burners	  
	  	   	  	   	  	   Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   did	  the	  dials	  or	  
buttons	  look	  easy	  
to	  use	  	  
ones	  i	  thought	  
looked	  the	  
best	  
whether	  they	  
looked	  easy	  to	  
manipulate	  and	  
push	  
none	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
cooktop	   where	  the	  handles	  
were	  or	  buttons.	  
the	  ones	  that	  have	  
handles	  in	  front	  are	  
easier	  to	  use.	  
	  	   i	  dont	  like	  the	  
handles	  on	  the	  
sides	  because	  
that	  can	  be	  
confusing	  as	  to	  
what	  burner	  you	  
are	  turning	  on,	  
especially	  when	  
you	  are	  busy	  
i	  thought	  about	  
cooking	  several	  
things	  at	  one	  time	  
and	  how	  hard	  it	  
would	  be	  to	  
control	  what	  heat	  
is	  going	  to	  what	  
burner.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   at	  a	  glance	  
interpretation	  
logically	  
following	  the	  
graphical	  
reasoning	  
their	  logical	  
conection	  via	  the	  
graphic	  
putting	  the	  pan	  
on	  the	  stove	  and	  
turning	  the	  
correct	  knob	  ...	  
immediately	  and	  
without	  thinking	  
Gut	  (intuition,	  
ease	  of	  use)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Gut	  (intuition,	  ease	  
of	  use)	  
cooktop	   The	  design	  of	  it!	   	  	   Just	  if	  they	  
looked	  sturdy	  or	  
not	  
no	   Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
cooktop	   I	  looked	  at	  the	  
number	  of	  knobs	  
and	  how	  they	  
related	  to	  the	  
number	  of	  burners.	  
cooktops	  with	  
more	  knobs	  
than	  burners	  
had	  more	  
settings	  to	  
contend	  with	  
and	  would	  be	  
harder	  to	  use.	  
I	  looked	  at	  the	  
ratio	  of	  knobs	  to	  
burners.	  	  If	  there	  
was	  more	  than	  
one	  knob	  to	  each	  
burner	  it	  must	  be	  
more	  difficult	  to	  
use.	  
I	  thought	  about	  
using	  the	  cooktop	  
and	  adjusting	  the	  
knobs	  to	  different	  
temperatures	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  number	  
of	  steps,	  density,	  
clear,	  concise,	  
pictures,	  less,	  
number,	  simple)	  
cooktop	   I	  was	  just	  imagining	  
finding	  a	  spot	  for	  
the	  right	  pan	  and	  if	  
it	  were	  near	  the	  
front.	  
	  	   I	  just	  thought	  
about	  where	  
they	  were	  
positioned.	  
no	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
cooktop	   cook	  tops	  are	  cook	  
tops.	  they	  arent	  
hard.	  you	  put	  the	  
pan	  on	  them.	  	  
none	  	   they	  dont	  	   none	   Task	  Difficulty	  
(no	  
differentiation	  in	  
design	  -­‐	  a	  glass	  is	  
a	  glass,	  a	  cooktop	  
is	  a	  cooktop)	  
Task	  Difficulty	  
(no	  
differentiation	  in	  
design	  -­‐	  a	  glass	  is	  
a	  glass,	  a	  cooktop	  
is	  a	  cooktop)	  
	  	  
cooktop	   how	  technologically	  
advanced	  the	  
cooktop	  was	  
just	  based	  on	  
general	  
knowledge	  
how	  old	  they	  
looked.	  whether	  
mechanical	  or	  
digital	  
no	   Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
other	  (global	  
quality	  not	  sure	  
what	  dimensions	  
relate	  to	  
judgment)	  
other	  (global	  quality	  
not	  sure	  what	  
dimensions	  relate	  to	  
judgment)	  
cooktop	   The	  accessibility	  of	  
the	  knobs	  to	  the	  
actual	  range	  I	  
would	  be	  using.	  
I	  prefer	  knobs	  
rather	  than	  
electronic	  
knobs	  seem	  
easier.	  
I	  thought	  about	  
reaching	  over	  
things	  in	  order	  to	  
change	  the	  temp.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	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cooktop	   the	  number	  of	  
controls	  
none	   they	  either	  made	  
the	  stoves	  easy	  
or	  hard	  to	  
operate.	  
nope	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  number	  
of	  steps,	  density,	  
clear,	  concise,	  
pictures,	  less,	  
number,	  simple)	  
cooktop	   I	  use	  my	  own	  
knowledge	  of	  
cooking.	  The	  
electric	  grill	  with	  
the	  sink	  is	  harder	  to	  
clean	  than	  the	  
magnetic	  stove	  
	  	   Some	  of	  the	  
burners	  had	  
more	  parts	  than	  
others.	  
just	  cleaning	  up	  
mess	  
Own	  
Ability/Training	  
(profession,	  
training)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
Typical	  (ordinary,	  
unusual,	  abnormal,	  
similar,	  strange)	  
cooktop	   the	  size	  of	  the	  
burners	  
	  	   small	  burners	  
make	  it	  hard	  to	  
cook	  large	  pots	  
bruners	  too	  close	  
together	  make	  it	  
difficult	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
	  	  
cooktop	   If	  I	  had	  experience	  
using	  that	  type	  of	  
cooktop.	  
How	  many	  
buttons	  the	  
cooktop	  had	  
also	  the	  layout	  
of	  the	  
cooktop.	  
I	  liked	  physical	  
knobs	  way	  more	  
than	  the	  buttons	  
or	  the	  flat	  button	  
looking	  knobs.	  	  
How	  complex	  the	  
layout	  was	  vs	  a	  
traditional	  
cooktop.	  	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Typical	  (ordinary,	  
unusual,	  
abnormal,	  
similar,	  strange)	  
	  	  
cooktop	   I	  preferred	  nobs	  not	  
touch	  display	  and	  
less	  cooking	  pads.	  	  
	  	   less	  knobs	  and	  
less	  burners	  =	  
good	  
more	  knobs	  and	  
more	  burners	  =	  
bad,	  more	  
confusing,	  
harder	  to	  use	  
I	  thought	  about	  
being	  a	  chef	  for	  a	  
second	  there.	  
Famliarity	  
(familiar,	  
experience	  with	  
object,	  prefer)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  number	  
of	  steps,	  density,	  
clear,	  concise,	  
pictures,	  less,	  
number,	  simple)	  
cooktop	   The	  dials.	  I	  looked	  
for	  the	  simplicity	  of	  
those	  first	  and	  
foremost.	  	  
No	  other	  
strategy	  used	  
I	  looked	  for	  how	  
easy	  they	  looked	  
to	  navigate	  with	  
the	  naked	  eye.	  If	  
I	  couldn't	  
immediately	  tell	  
from	  the	  photo	  I	  
rated	  them	  
differently.	  	  
NO	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cooktop	   The	  control	  knobs	  
or	  lack	  of	  
How	  many	  
burners	  there	  
were	  
If	  they	  were	  
typical	  knobs,	  I	  
rated	  easy.	  If	  
they	  were	  digit,	  I	  
graded	  them	  
more	  difficult	  
no	   Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cooktop	   if	  the	  controls	  were	  
on	  the	  right	  or	  front	  
also	  if	  the	  
controls	  were	  
turn	  knob	  or	  
digital	  
knobs	  are	  easier	  
than	  
programming	  
the	  digital	  
temperatures.	  
Yes,	  using	  	  4	  or	  5	  
burners	  with	  
different	  
temperatures.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   How	  many	  burners,	  
buttons,	  and	  types	  
of	  burners	  there	  
were.	  
I	  knew	  that	  the	  
old	  fashioned	  
burners	  would	  
be	  easier	  to	  
use.	  
If	  there	  were	  too	  
many	  knobs	  and	  
burners,	  you	  
might	  turn	  on	  
the	  wrong	  
burner.	  
I	  thought	  about	  
boiling	  water,	  and	  
how	  if	  there	  were	  
too	  many	  knobs	  
and	  burners	  it	  
could	  get	  
confusing	  which	  
burner	  is	  which.	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cooktop	   closeness	  of	  the	  
burners	  
how	  close	  the	  
burners	  are	  
and	  the	  sizes	  
of	  the	  squares	  
the	  knobs	  didn't	  
effect	  my	  
decision.	  The	  
burners	  did.	  
based	  on	  their	  
position	  and	  size.	  
yes.	  If	  i	  need	  to	  
boil	  things	  that	  
require	  a	  big	  
burner	  it	  would	  
crowd	  up	  the	  
stove	  top.	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   Hows	  the	  knobs	  
looks	  and	  how	  easy	  
it	  was	  to	  use	  them	  
none	   If	  they	  were	  
simple	  spinning	  
ones	  i	  would	  like	  
too	  use	  them	  
no	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Local	  Features	  
(straight,	  	  curved,	  
no	  grooves,	  
fancy,	  openness,	  
narrow,	  
wideness)	  
Local	  Features	  
(straight,	  	  curved,	  no	  
grooves,	  fancy,	  
openness,	  narrow,	  
wideness)	  
cooktop	   Just	  made	  my	  best	  
guess	  
none	   no	  idea	   no	  idea	   Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	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cooktop	   That	  you	  can	  easily	  
figure	  out	  with	  
burner	  went	  with	  
which	  knob.	  
I	  felt	  they	  were	  
all	  pretty	  easy	  
to	  find.	  
Where	  they	  are	  
on	  the	  top	  
Me	  using	  it	   Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  (step	  by	  
step,	  format,	  white	  
space,	  readability,	  
layout,	  position)	  
cooktop	   how	  the	  burners	  
are	  placed	  
The	  burner	  
placement	  is	  
important	  for	  
cooking	  
multiple	  things	  	  
How	  easy	  it	  
would	  be	  to	  cook	  
multiple	  things	  
at	  the	  same	  time	  	  
Cooking	  multiple	  
things	  and	  which	  
buttons	  
controlled	  which	  
burner	  	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   the	  one	  that	  would	  
be	  easiest	  
the	  one	  that	  
would	  be	  
easiest	  
my	  judgement	  	   no	   Gut	  (intuition,	  
ease	  of	  use)	  
Gut	  (intuition,	  
ease	  of	  use)	  
	  	  
cooktop	   Closeness	  of	  
burners	  is	  mostly	  
what	  I	  looked	  at	  
and	  what	  the	  size	  
was	  and	  how	  I	  
would	  use	  it.	  
	  	   I	  focused	  mostly	  
on	  the	  burners	  
and	  there	  
position.	  The	  
knobs	  were	  kind	  
of	  in	  the	  way	  of	  
some	  of	  the	  
burners	  so	  I	  took	  
that	  into	  
consideration	  
too.	  
I	  thought	  about	  
how	  I	  would	  use	  it	  
daily	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   See	  which	  ones	  had	  
the	  easiest	  
controls/layout.	  
n/a	   the	  way	  they	  
were	  laid	  out	  
and	  how	  visible	  
they	  were.	  
just	  cooking	  stuff	  
like	  noodles	  and	  
such	  .	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
	  	  
cooktop	   How	  much	  time	  it	  
took	  me	  to	  
understand	  which	  
knobs	  controlled	  
which	  burners.	  
N/A	   Their	  placement	  
impacts	  how	  
easy	  it	  is	  to	  use.	  
No.	   Other	   other	  (global	  
quality	  not	  sure	  
what	  dimensions	  
relate	  to	  
judgment)	  
other	  (global	  quality	  
not	  sure	  what	  
dimensions	  relate	  to	  
judgment)	  
cooktop	   Being	  a	  cook	  I	  
imagined	  myself	  
cooking	  on	  each	  
one	  and	  which	  
would	  have	  been	  
more	  or	  less	  
frustrating	  to	  work	  
with	  
It	  was	  rather	  
intuitive	  since	  I	  
cook	  a	  lot	  so	  I	  
didn't	  really	  
need	  a	  
strategy	  
A	  bit,	  the	  only	  
ones	  that	  
seemed	  a	  bit	  
more	  difficult	  to	  
work	  with	  were	  
the	  flat	  pad	  dials	  
and	  possibly	  the	  
button	  based	  
one.	  
It	  was	  very	  easy	  
for	  me	  to	  
immediately	  
imagine	  how	  I	  
would	  be	  cooking	  
on	  the	  different	  
configurations	  
and	  since	  I	  have	  
worked	  in	  a	  love	  
of	  environments	  I	  
felt	  I'd	  adapt	  to	  
each.	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
Mental	  
Simulation	  (fit,	  
hold,	  holding,	  
handle,	  
imagined,	  
predicted,	  
maneuver,	  
visualized)	  
	  	  
cooktop	   The	  number	  of	  
knobs	  on	  the	  
cooktop	  
I	  also	  used	  the	  
number	  of	  
circles	  within	  
circles	  and	  
other	  
indicators	  on	  
the	  top	  
How	  
conventional	  or	  
old	  fashioned	  
they	  look	  vs	  the	  
newer,	  digital	  
ones	  
Not	  in	  particular,	  
but	  it	  could	  
become	  confusing	  
if	  they're	  on	  the	  
side	  and	  you	  
don't	  know	  what	  
knob	  turns	  on	  
what	  burner	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
Complexity	  (how	  
many	  steps,	  
number	  of	  steps,	  
density,	  clear,	  
concise,	  pictures,	  
less,	  number,	  
simple)	  
	  	  
cooktop	   I	  looked	  at	  how	  
easy	  it	  was	  to	  find	  
and	  turn	  the	  
temperature	  
controls.	  
None	   	  	   yes,	  i	  thought	  
about	  the	  average	  
user	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	  
Organization	  
(step	  by	  step,	  
format,	  white	  
space,	  
readability,	  
layout,	  position)	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  Appendix E
 
Table 1 
Correlations for Drinking Glasses 
 
Easy to 
hold 
Good 
distribution 
of weight 
Contoured Easy to pick up 
Good 
shape 
The 
bottom is 
too wide 
The rim is 
too narrow Steady Curved Balanced 
Easy to hold - 
         Good distribution of 
weight .880** - 
        Contoured -.648** -.606** - 
       Easy to pick up .957** .880** -.557* - 
      Good shape .937** .929** -.558* .949** - 
     The bottom is too 
wide -.623** -.557* 0.157 -.580** -.645** - 
    The rim is too narrow -.467* -0.41 0.184 -.502* -0.368 .458* - 
   Steady .843** .933** -.684** .844** .854** -0.327 -.455* - 
  Curved -.579** -.495* .859** -.549* -.509* 0.207 0.278 -.582** - 
 Balanced .881** .976** -.598** .910** .946** -.499* -0.376 .939** -.524* - 
Easey to drink from .899** .893** -.583** .925** .920** -.560* -.610** .879** -.550* .905** 
Easy to spill -.633** -.785** .487* -.595** -.633** 0.127 0.213 -.846** 0.407 -.766** 
Familiar .886** .807** -.590** .900** .866** -.464* -0.409 .755** -.445* .820** 
Typical .938** .846** -.695** .916** .882** -.483* -0.44 .817** -.528* .841** 
Straight .725** .590** -.772** .708** .654** -0.353 -0.149 .571** -.818** .627** 
Awkward -.896** -.900** .560* -.948** -.925** .562** .519* -.846** .529* -.914** 
Hard to wash -.755** -.700** 0.366 -.770** -.693** .646** .813** -.694** 0.422 -.679** 
Fragile -.548* -.639** .490* -.469* -.470* 0.156 .528* -.765** 0.439 -.584** 
Attrictive .626** .659** -0.228 .641** .768** -.646** -0.302 .545* -0.202 .697** 
Easy to drop -.677** -.643** .450* -.663** -.580** 0.2 .611** -.755** .467* -.656** 
Fancy -.457* -.510* 0.431 -0.41 -0.339 0.095 .538* -.631** 0.411 -0.429 
Comfortable .936** .938** -.548* .945** .968** -.627** -0.44 .880** -.502* .936** 
Will fit in your hand 
easily .941** .794** -.518* .955** .916** -.648** -.475* .730** -.545* .815** 
Odd -.906** -.864** .546* -.936** -.912** .556* .476* -.786** .468* -.873** 
Slippery -.649** -.496* 0.298 -.664** -.522* 0.156 .565** -.600** 0.369 -.544* 
The liquid flows 
easily .859** .752** -0.438 .889** .872** -.676** -.638** .714** -.504* .766** 
Holds a good amount 
of liquie .454* .582** -0.334 0.398 0.378 -0.161 -0.436 .651** -0.274 .514* 
Simple .914** .868** -.533* .911** .871** -.480* -0.376 .840** -0.443 .855** 
Won't tip over .495* .751** -0.274 .506* .548* -0.182 -0.31 .782** -0.167 .708** 
Will feel good in 
your hand .944** .877** -.576** .963** .957** -.517* -0.373 .845** -.497* .913** 
Heavy .456* .500* -.551* 0.377 0.336 0.068 -0.284 .654** -0.426 .501* 
Safe .885** .901** -.562** .853** .869** -.587** -.575** .912** -.525* .883** 
Fun -.684** -.623** 0.414 -.715** -.622** 0.379 .476* -.592** 0.319 -.589** 
Would make me feel 
good to drink from it .826** .843** -0.426 .844** .916** -.574** -0.384 .787** -0.415 .874** 
Would fit my style or 
image of myself .817** .898** -.501* .792** .839** -.513* -.474* .907** -.465* .872** 
Would work well in 
my house .880** .936** -.588** .859** .889** -.539* -0.435 .916** -.565** .919** 
Good design .917** .939** -.578** .921** .979** -.684** -0.348 .834** -.496* .944** 
Easy to use .902** .904** -.593** .926** .922** -.589** -.572** .894** -.567** .932** 
** Correlation is significant at the 0.01 level (2-tailed). 
      * Correlation is significant at the 0.05 level (2-tailed). 
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Table 2 
Correlations for Drinking Glasses (continued) 
 
Easey to 
drink from 
Easy to 
spill Familiar Typical Straight Awkward 
Hard to 
wash Fragile Attractive 
Easy to 
drop 
Easey to drink from - 
         Easy to spill -.622** - 
        Familiar .888** -.478* - 
       Typical .892** -.549* .973** - 
      Straight .583** -0.37 .647** .690** - 
     Awkward -.936** .630** -.882** -.891** -.627** - 
    Hard to wash -.794** 0.427 -.596** -.664** -0.399 .773** - 
   Fragile -.610** .839** -0.352 -.457* -0.223 .541* .614** - 
  Attrictive .728** -0.337 .628** .566** 0.267 -.618** -0.436 -0.226 - 
 Easy to drop -.722** .690** -.537* -.603** -0.364 .669** .767** .790** -0.263 - 
Fancy -.479* .677** -0.286 -0.406 -0.215 .485* .607** .870** 0.093 .736** 
Comfortable .928** -.667** .848** .881** .613** -.904** -.760** -.540* .699** -.659** 
Will fit in your 
hand easily .862** -.470* .860** .880** .679** -.873** -.738** -0.361 .639** -.623** 
Odd -.926** .558* -.946** -.930** -.595** .942** .683** 0.441 -.688** .630** 
Slippery -.614** .579** -.549* -.568** -0.363 .627** .602** .591** -0.273 .827** 
The liquid flows 
easily .901** -0.394 .804** .803** .572** -.821** -.788** -0.412 .738** -.574** 
Holds a good 
amount of liquie .466* -.764** 0.28 0.366 0.17 -.448* -.532* -.819** 0.038 -.752** 
Simple .797** -.698** .812** .869** .595** -.877** -.707** -.560* .449* -.653** 
Won't tip over .539* -.860** 0.38 0.441 0.117 -.545* -.465* -.723** 0.347 -.563** 
Will feel good in 
your hand .893** -.614** .897** .915** .661** -.908** -.658** -.446* .684** -.621** 
Heavy .455* -.762** 0.321 0.401 0.283 -0.347 -0.292 -.751** 0.206 -.667** 
Safe .876** -.744** .714** .789** .554* -.846** -.846** -.739** .566** -.757** 
Fun -.661** .451* -.658** -.698** -0.408 .794** .694** .502* -0.206 .612** 
Would make me 
feel good to drink 
from it .879** -.631** .744** .752** .513* -.835** -.623** -.506* .802** -.550* 
Would fit my style 
or image of myself .799** -.821** .620** .700** .470* -.788** -.735** -.764** .560* -.673** 
Would work well in 
my house .835** -.793** .715** .781** .598** -.865** -.766** -.709** .546* -.710** 
Good design .901** -.625** .849** .866** .672** -.925** -.679** -.469* .747** -.532* 
Easy to use .959** -.614** .823** .847** .643** -.888** -.813** -.576** .727** -.711** 
** Correlation is significant at the 0.01 level (2-tailed). 
      * Correlation is significant at the 0.05 level (2-tailed). 
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Table 3 
Correlations for Drinking Glasses (continued) 
 
Fancy Comfortable 
Will fit in 
your hand 
easily 
Odd Slippery 
The liquid 
flows 
easily 
Holds a 
good 
amount of 
liquie 
Simple Won't tip over 
Will feel 
good in 
your hand 
Fancy - 
         Comfortable -.452* - 
        Will fit in your 
hand easily -0.34 .917** - 
       Odd 0.381 -.905** -.918** - 
      Slippery .518* -.517* -.632** .611** - 
     The liquid flows 
easily -0.318 .883** .905** -.845** -.525* - 
    Holds a good 
amount of liquie -.877** .494* 0.339 -0.393 -.502* 0.281 - 
   Simple -.584** .890** .868** -.856** -.632** .718** .552* - 
  Won't tip over -.597** .597** 0.368 -.451* -.459* 0.318 .708** .633** - 
 Will feel good in 
your hand -0.363 .930** .933** -.934** -.626** .832** 0.372 .915** .516* - 
Heavy -.558* 0.396 0.28 -0.371 -.592** 0.214 .668** 0.401 .615** 0.402 
Safe -.616** .900** .783** -.752** -.597** .801** .648** .825** .699** .796** 
Fun .631** -.645** -.666** .746** .554* -.581** -.503* -.768** -0.32 -.659** 
Would make me 
feel good to drink 
from it -0.314 .896** .797** -.830** -.452* .843** 0.342 .735** .493* .873** 
Would fit my 
style or image of 
myself -.635** .873** .718** -.704** -.512* .750** .671** .819** .757** .768** 
Would work well 
in my house -.617** .908** .802** -.790** -.562** .761** .642** .892** .711** .832** 
Good design -0.344 .942** .863** -.898** -.447* .816** 0.396 .851** .536* .925** 
Easy to use -0.424 .937** .854** -.863** -.570** .886** .461* .788** .557* .893** 
** Correlation is significant at the 0.01 level (2-tailed) 
      * Correlation is significant at the 0.05 level (2-tailed) 
        
 
Table 4 
Correlations for Drinking Glasses  (continued) 
 
Heavy Safe Fun 
Would make 
me feel good to 
drink from it 
Would fit my 
style or image 
of myself 
Would work 
well in my 
house 
Good design Easy to use 
Heavy - 
       Safe .500* - 
      Fun -0.247 -.617** - 
     Would make me 
feel good to drink 
from it 0.332 .780** -.519* - 
    Would fit my 
style or image of 
myself .498* .942** -.590** .817** - 
   Would work well 
in my house .455* .941** -.656** .796** .957** - 
  Good design 0.337 .850** -.644** .897** .817** .873** - 
 Easy to use .481* .899** -.581** .873** .825** .855** .912** - 
** Correlation is significant at the 0.01 level (2-tailed) 
* Correlation is significant at the 0.05 level (2-tailed) 
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Table 5 
Corrleations for Cooktop Attributes 
 
Too many 
burners 
Too many 
controls 
Poor 
alingment 
between 
burners 
adn 
controls 
Good 
organizatio
n 
Dangerous Easy-to-use 
Good 
control 
placement 
Confusing Good spacing 
Easy to 
turn on 
burner 
Too many burners -          
Too many controls .704** -         
Poor alingment 
between burners and 
controls 
0.312 .638** -        
Good organization -0.367 -.562** -.755** -       
Dangerous .488* .688** .791** -.720** -      
Easy-to-use -.557* -.751** -.774** .878** -.757** -     
Good control 
placement 
-0.301 -.603** -.865** .912** -.804** .868** -    
Confusing .585** .752** .795** -.759** .621** -.910** -.743** -   
Good spacing -.474* -.559* -.680** .927** -.720** .867** .809** -.768** -  
Easy to turn on 
burner 
-.530* -.770** -.775** .808** -.744** .899** .854** -.832** .770** - 
Familiar -.524* -.752** -.742** .768** -.688** .931** .808** -.885** .743** .864** 
Typical -.645** -.745** -.605** .654** -.586** .787** .681** -.777** .675** .781** 
This would work 
well in my kitchen 
-0.338 -.522* -.653** .882** -.750** .826** .866** -.655** .851** .727** 
This would make 
me a better cook 
0.085 -0.163 -0.223 .576** -0.175 .481* .531* -0.302 .452* .465* 
Easy to cook on -.482* -.660** -.721** .894** -.707** .935** .862** -.853** .854** .883** 
Good design -0.252 -0.429 -.657** .898** -.640** .853** .853** -.709** .895** .725** 
Balanced -0.343 -.453* -.645** .930** -.654** .865** .835** -.705** .930** .757** 
Sturdy -0.379 -.515* -.567** .629** -.717** .691** .681** -.532* .667** .700** 
It would take me a 
long time to learn to 
use 
.651** .856** .747** -.690** .700** -.898** -.707** .910** -.704** -.804** 
Good layout -0.348 -.477* -.613** .940** -.618** .820** .820** -.700** .935** .722** 
Good control type 
(knobs vs buttons) 
-0.406 -.671** -.635** .694** -.537* .772** .727** -.744** .594** .782** 
Too many different 
types/sizes of 
burners 
.616** .749** .703** -.665** .621** -.724** -.632** .776** -.699** -.783** 
It is easy to 
understnd how each 
burner is controlled 
-.537* -.745** -.678** .875** -.618** .927** .789** -.842** .800** .809** 
Fun 0.372 0.183 0.066 0.248 0.059 0.005 0.16 0.112 0.143 -0.085 
Attractive -0.017 -0.197 -0.438 .539* -0.398 0.436 .493* -0.362 .536* 0.332 
Hi-tech .522* .678** .537* -0.332 0.363 -.529* -0.416 .656** -0.265 -.570** 
This is my style -0.227 -0.41 -.607** .926** -.678** .800** .830** -.610** .916** .663** 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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Table 6 
Corrleations for Cooktop Attributes  (continued) 
 
Familiar Typical 
This would 
work well 
in my 
kitchen 
This would 
make me a 
better cook 
Easy to 
cook on 
Good 
design Balanced Sturdy 
It would 
take me a 
long time 
to learn to 
use 
Good 
layout 
Familiar -          
Typical .861** -         
This would work 
well in my kitchen 
.699** .560* -        
This would make 
me a better cook 
.483* 0.269 .659** -       
Easy to cook on .862** .766** .836** .523* -      
Good design .713** .518* .917** .665** .820** -     
Balanced .703** .562** .867** .555* .882** .944** -    
Sturdy .569** .532* .822** 0.43 .668** .699** .648** -   
It would take me a 
long time to learn to 
use 
-.841** -.703** -.685** -0.297 -.843** -.652** -.665** -.582** -  
Good layout .700** .640** .866** .579** .843** .909** .941** .581** -.610** - 
Good control type 
(knobs vs buttons) 
.765** .554* .701** .571** .771** .653** .643** .551* -.759** .636** 
Too many different 
types/sizes of 
burners 
-.694** -.728** -0.44 -0.094 -.698** -.535* -.621** -0.424 .706** -.599** 
It is easy to 
understnd how each 
burner is controlled 
.859** .769** .740** .494* .862** .777** .809** .573** -.803** .801** 
Fun -0.057 -0.245 0.331 .494* 0.067 0.266 0.209 -0.001 0.1 0.309 
Attractive 0.335 0.072 .575** 0.379 0.413 .564** .558* 0.237 -0.392 .593** 
Hi-tech -.656** -.801** -0.152 0.051 -.517* -0.109 -0.166 -0.229 .594** -0.198 
This is my style .647** .510* .931** .621** .804** .936** .929** .694** -.580** .936** 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
 
Table 7	  
Corrleations for Cooktop Attributes  (continued)	  
 
Good	  control	  
type	  (knobs	  vs	  
buttons) 
Too	  many	  
different	  
types/sizes	  of	  
burners 
It	  is	  easy	  to	  
understand	  how	  
each	  burner	  is	  
controlled 
Fun Attractive Hi-­‐tech This	  is	  my	  style 
Good control type 
(knobs vs buttons) 
-­‐       
Too many different 
types/sizes of burners 
-­‐.487* -­‐      
It is easy to understnd 
how each burner is 
controlled 
.700** -­‐.734** -­‐     
Fun 0.343 0.415 0.007 -­‐    
Attractive .575** -­‐0.046 0.293 .710** -­‐   
Hi-tech -­‐0.388 .647** -­‐.575** .477* 0.262 -­‐  
This is my style .617** -­‐.449* .750** 0.427 .639** -­‐0.075 - 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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Table 8 
Corrleations for Cookbook Attributes 
 
Good 
formatting 
Easy to 
read 
Good use 
of pictures 
Simple 
wording Clear Concise 
Poor contrast 
of text with 
background 
Step by step 
instructions Complex 
A good 
number 
of steps 
Good formatting - 
         Easy to read .928** - 
        Good use of pictures .754** .684** - 
       Simple wording .930** .970** .650** - 
      Clear .919** .952** .717** .923** - 
     Concise .763** .833** .549* .781** .743** - 
    Poor contrast of text with 
Background -.855** -.842** -.763** -.844** -.859** -.595** - 
   Step by step instructions .480* .540* 0.345 .533* .533* .685** -0.337 - 
  Complex -.836** -.890** -.512* -.888** -.841** -.687** .860** -0.392 - 
 A good number of steps 0.363 0.428 0.388 .475* .489* 0.432 -0.406 .637** -0.377 - 
Easy to find place .933** .967** .801** .947** .924** .813** -.827** .550* -.821** .500* 
Too many ingredients -.801** -.814** -.583** -.768** -.847** -.570** .766** -0.33 .795** -0.305 
Brief .769** .850** .577** .808** .834** .872** -.662** .503* -.701** .488* 
Good flow .916** .928** .733** .882** .955** .790** -.771** .616** -.744** .517* 
Good use of space .943** .856** .803** .866** .884** .705** -.821** .562** -.708** .487* 
Busy -.804** -.831** -.560* -.764** -.856** -.710** .726** -0.341 .803** -0.283 
Good speration of 
instructions .926** .916** .604** .929** .928** .763** -.770** .575** -.806** .445* 
Dense -.780** -.846** -.590** -.801** -.879** -.626** .774** -0.361 .854** -.484* 
Too detailed -.859** -.915** -.583** -.882** -.921** -.726** .801** -0.418 .897** -0.395 
Easy to identify 
ingredients .875** .884** .660** .885** .879** .646** -.838** .515* -.813** .559* 
Good layout .953** .928** .768** .908** .956** .723** -.891** .490* -.804** 0.443 
Too much text -.929** -.934** -.683** -.900** -.956** -.783** .829** -.447* .864** -0.356 
Complex dish -.701** -.773** -.554* -.729** -.779** -.612** .775** -0.312 .869** -0.33 
Delicious .654** .534* .559* .510* .626** 0.442 -0.44 .571** -0.301 0.366 
Takes too long to read 
recipe -.875** -.915** -.687** -.900** -.939** -.790** .853** -.501* .883** -.509* 
Takes too long to prepare 
the dish -.528* -.671** -0.344 -.628** -.638** -.507* .615** -0.328 .792** -0.388 
Instruction are too long -.826** -.906** -.591** -.863** -.906** -.809** .799** -.504* .889** -.461* 
Hard on the eyes -.877** -.896** -.750** -.833** -.904** -.708** .831** -0.411 .826** -0.326 
Well defined steps .740** .792** .515* .805** .732** .822** -.644** .846** -.656** .644** 
Good colors .883** .806** .911** .780** .808** .663** -.828** 0.366 -.687** 0.304 
Cluttered -.851** -.907** -.615** -.863** -.920** -.700** .827** -0.364 .854** -0.377 
Good organization .952** .916** .698** .914** .939** .734** -.840** .581** -.798** .452* 
Typical 0.432 0.302 0.383 0.305 0.306 0.337 -0.239 0.267 -0.091 0.16 
Familiar .867** .868** .660** .839** .849** .791** -.689** .682** -.719** .475* 
Confusing -.848** -.871** -.552* -.843** -.883** -.689** .799** -0.441 .898** -.472* 
Unpleasant -.878** -.834** -.702** -.782** -.904** -.570** .773** -0.419 .734** -0.324 
Attractive .935** .898** .855** .854** .915** .718** -.813** .500* -.715** 0.356 
This will make me a 
better cook .722** .587** .526* .612** .620** 0.394 -.552* 0.398 -.447* 0.322 
Safe .803** .678** .685** .683** .764** .491* -.697** .482* -.655** .477* 
The language is hard to 
understand -.739** -.718** -.559* -.706** -.815** -.464* .822** -.470* .794** -0.424 
Using this will make my 
friends envy my cooking .606** .466* 0.404 .473* .539* 0.215 -0.402 0.269 -0.249 0.066 
This will be easy to cook 
from  in my kitchen .917** .887** .767** .894** .932** .686** -.918** .530* -.848** .602** 
Good design .918** .914** .752** .891** .896** .784** -.820** .585** -.774** 0.415 
Balanced .937** .944** .767** .908** .947** .735** -.803** .549* -.761** 0.439 
Easy to use .928** .966** .730** .919** .948** .825** -.851** .546* -.849** .464* 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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Table 9 
Corrleations for Cooktop Attributes  (continued) 
 
Easy to 
find place 
Too many 
ingredients Brief Good flow 
Good use 
of space Busy 
Good 
separation of 
instructions 
Dense Too detailed 
Easy to 
identify 
ingredients 
Easy to find place -          
Too many ingredients -.768** -         
Brief .821** -.676** -        
Good flow .932** -.782** .826** -       
Good use of space .891** -.706** .719** .906** -      
Busy -.768** .892** -.825** -.814** -.675** -     
Good speration of 
instructions .887** -.783** .792** .894** .900** -.748** -    
Dense -.808** .892** -.773** -.829** -.676** .932** -.741** -   
Too detailed -.864** .896** -.810** -.862** -.733** .921** -.858** .942** -  
Easy to identify 
ingredients .888** -.832** .685** .878** .848** -.755** .816** -.823** -.808** - 
Good layout .917** -.840** .811** .940** .935** -.827** .900** -.823** -.859** .903** 
Too much text -.893** .896** -.858** -.905** -.844** .923** -.908** .889** .954** -.823** 
Complex dish -.712** .726** -.621** -.686** -.561* .817** -.600** .865** .848** -.689** 
Delicious .586** -0.365 .487* .720** .745** -0.42 .632** -0.379 -0.417 .550* 
Takes too long to read 
recipe -.881** .868** -.876** -.859** -.815** .893** -.881** .901** .928** -.821** 
Takes too long to prepare 
the dish -.609** .799** -.541* -.562** -0.395 .729** -.528* .836** .820** -.642** 
Instruction are too long -.848** .871** -.878** -.840** -.730** .912** -.855** .917** .963** -.769** 
Hard on the eyes -.892** .886** -.743** -.888** -.808** .858** -.799** .867** .889** -.839** 
Well defined steps .788** -.585** .674** .781** .766** -.535* .779** -.562** -.635** .809** 
Good colors .875** -.732** .681** .814** .869** -.721** .722** -.698** -.742** .777** 
Cluttered -.831** .891** -.802** -.863** -.759** .926** -.815** .930** .921** -.838** 
Good organization .895** -.816** .769** .914** .935** -.756** .949** -.755** -.830** .886** 
Typical 0.36 -0.011 0.279 .465* 0.439 -0.152 0.259 -0.125 -0.125 0.319 
Familiar .867** -.690** .691** .904** .817** -.729** .788** -.734** -.754** .856** 
Confusing -.818** .892** -.762** -.834** -.738** .914** -.813** .945** .955** -.852** 
Unpleasant -.818** .850** -.673** -.892** -.831** .842** -.795** .837** .843** -.832** 
Attractive .929** -.794** .749** .935** .902** -.779** .844** -.770** -.831** .831** 
This will make me a 
better cook .623** -0.394 0.395 .696** .737** -0.343 .665** -0.401 -.461* .600** 
Safe .713** -.648** .510* .785** .790** -.668** .675** -.732** -.708** .748** 
The language is hard to 
understand -.666** .784** -.530* -.732** -.694** .758** -.676** .814** .789** -.793** 
Using this will make my 
friends envy my cooking .483* -0.368 0.22 .612** .648** -0.271 .593** -0.251 -0.329 .541* 
This will be easy to cook 
from  in my kitchen .892** -.801** .744** .889** .909** -.782** .889** -.845** -.860** .888** 
Good design .916** -.839** .741** .911** .895** -.766** .864** -.761** -.815** .897** 
Balanced .955** -.775** .769** .975** .908** -.764** .890** -.796** -.842** .894** 
Easy to use .943** -.849** .818** .939** .876** -.826** .900** -.843** -.894** .901** 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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Table 10  
Corrleations for Cookbook Attributes (continued) 
 
Good 
layout 
Too much 
text 
Complex 
dish Delicious 
Takes too 
long to 
read 
recipe 
Takes 
too long 
to 
prepare 
the dish 
Instruction 
are too long 
Hard on the 
eyes 
Well 
defined 
steps 
Good 
colors 
Good layout - 
         Too much text -.926** - 
        Complex dish -.697** .811** - 
       Delicious .679** -.507* -0.191 - 
      Takes too long to read 
recipe -.893** .963** .827** -0.427 - 
     Takes too long to prepare 
the dish -.565** .699** .801** 0.021 .737** - 
    Instruction are too long -.841** .948** .828** -0.376 .969** .814** - 
   Hard on the eyes -.901** .927** .806** -.445* .884** .748** .869** - 
  Well defined steps .736** -.676** -.499* .510* -.717** -.498* -.694** -.637** - 
 Good colors .869** -.840** -.680** .541* -.794** -.510* -.721** -.882** .601** - 
Cluttered -.903** .928** .840** -0.43 .915** .728** .905** .874** -.634** -.730** 
Good organization .956** -.910** -.644** .689** -.880** -.519* -.827** -.831** .808** .803** 
Typical 0.414 -0.23 -0.138 .596** -0.137 0.215 -0.065 -0.253 0.326 0.354 
Familiar .845** -.806** -.714** .640** -.773** -.513* -.730** -.796** .832** .743** 
Confusing -.851** .912** .848** -.453* .901** .804** .923** .830** -.663** -.715** 
Unpleasant -.925** .880** .718** -.714** .800** .576** .769** .873** -.567** -.816** 
Attractive .946** -.898** -.682** .701** -.830** -.528* -.790** -.904** .689** .922** 
This will make me a 
better cook .706** -.518* -0.282 .772** -0.432 -0.102 -0.379 -.519* .517* .526* 
Safe .762** -.740** -.706** .666** -.701** -.468* -.644** -.692** .572** .745** 
The language is hard to 
understand -.777** .786** .827** -.479* .790** .681** .761** .755** -.593** -.676** 
Using this will make my 
friends envy my cooking .586** -0.421 -0.103 .752** -0.277 0.091 -0.211 -0.414 0.402 0.42 
This will be easy to cook 
from  in my kitchen .930** -.881** -.746** .623** -.909** -.605** -.858** -.826** .749** .803** 
Good design .929** -.895** -.688** .531* -.865** -.628** -.817** -.927** .834** .871** 
Balanced .947** -.887** -.677** .716** -.829** -.531* -.797** -.884** .756** .839** 
Easy to use .932** -.938** -.775** .533* -.917** -.670** -.900** -.910** .816** .830** 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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Table 11 
Corrleations for Cookbook Attributes  (continued) 
 Cluttered 
Good 
organization Typical Familiar Confusing Unpleasant Attractive 
This will 
make me a 
better cook 
Safe 
The 
language is 
hard to 
understand 
Cluttered -          
Good organization -.846** -         
Typical -0.245 0.381 -        
Familiar -.806** .861** .567** -       
Confusing .920** -.836** -0.147 -.781** -      
Unpleasant .869** -.873** -0.382 -.822** .859** -     
Attractive -.830** .912** .469* .867** -.793** -.925** -    
This will make me a 
better cook -.496* .725** .752** .677** -.467* -.675** .709** -   
Safe -.695** .779** .457* .800** -.792** -.834** .794** .660** -  
The language is hard to 
understand .782** -.779** -0.16 -.717** .852** .824** -.721** -.451* -.850** - 
Using this will make my 
friends envy my cooking -0.381 .636** .599** .563** -0.31 -.598** .600** .811** .523* -0.383 
This will be easy to cook 
from  in my kitchen -.867** .920** 0.3 .811** -.883** -.847** .866** .660** .827** -.834** 
Good design -.846** .916** 0.368 .890** -.787** -.833** .919** .614** .699** -.717** 
Balanced -.849** .933** .488* .906** -.810** -.902** .961** .749** .782** -.723** 
Easy to use -.910** .939** 0.327 .891** -.881** -.844** .913** .596** .739** -.759** 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
 
Table 12 
Corrleations for Cookbook Attributes  (continued) 
 
Using this will make 
my friends envy my 
cooking 
This will be easy to 
cook from  in my 
kitchen 
Good design Balanced Easy-to-use 
Using this will make my 
friends envy my cooking -     
This will be easy to cook 
from  in my kitchen .492* -    
Good design .529* .851** -   
Balanced .670** .884** .915** -  
Easy-to-use .494* .904** .945** .942** - 
** Correlation is significant at the 0.01 level (2-tailed). 
* Correlation is significant at the 0.05 level (2-tailed). 
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